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SUMMARY 
The r e s e a r c h i s d e v o t e d t o t h e t a s k of m o d i f y i n g t h e B a y e s i a n 
s e q u e n t i a l s a m p l i n g p r o c e d u r e d e v e l o p e d by S. G. G i l b r e a t h [8 ] i n 1966 . 
The p r o c e d u r e c o n s i d e r s a p r i o r d i s t r i b u t i o n f o r t h e p r o c e s s q u a l i t y and 
makes u se of i n s p e c t i o n c o s t s p l u s d e c i s i o n l o s s e s a s t h e measu re o f ef ­
f e c t i v e n e s s . B a y e s i a n d e c i s i o n r u l e s r e l a t i v e t o chosen p r i o r p r o b a b i l i t y 
d i s t r i b u t i o n s a r e t h e b a s e s f o r comput ing d e c i s i o n l o s s e s . 
The f o l l o w i n g a l t e r n a t i v e s a r e t o be c o n s i d e r e d t o s e n t e n c e a l o t 
a t any p o i n t i n t h e c o u r s e o f i n s p e c t i o n : 
(k) i n s p e c t two more i t e m s and a c c e p t o r r e j e c t t h e l o t . 
The c o s t s and e x p e c t e d l o s s e s f o r t h e f o u r a l t e r n a t i v e d e c i s i o n s a r e : 
( l ) a c c e p t t h e l o t now. 
( 2 ) r e j e c t t h e l o t now. 
( 3 ) i n s p e c t one more i t e m and a c c e p t o r r e j e c t t h e l o t , and 
( 1 ) K a E ( y | x n ) 
( 2 ) K p [ ( N - n ) - E ( y | x n ) ] 
( 3 ) K f + K s + E ( y | x n + 1 ) 1 
E ( y | x J 
N-n + K r [ ( N - n - l ) - E ( y | x + l n + 1 ) ] 
E ( y | x J 
N-n 
f o r n = 0 o r 
K + E(y x _) 1 -s - w n+1 N-n + K , [ ( N - n - l ) - E ( y | x + 1 ) ] 
E ( y l x J 
N-n 
f o r n = ( 1 , 2, ,N ) 
v i i i 
(k) K f + 2K s + E ( y | x n + 2 ) 1 - N-n 1 -
E H * n + 2 ) ] 
N - n - l 
+ K r [ ( N - n - l ) - E ( y | x + l h + 1 ) ] 
+ K r [ ( N - n - 2 ) - E ( y | x + 2 n + 2 ) ] 
[ f E ( y | x + l n + 2 ) -
N-n 
B ( y | x + i n + 2 ) -
N - n - l 
• E ( y l x + 2 n + 2 ) ^ E ( y | x + 2 n + 2 ) - l } l 
( N - n ) ( N - n - l ) J 
2K^ + E ( y | x n + 2 ) 1 -
o r 
E ( y | x n + 2 ) ' 
N-n 
1 -
E ( y | x n + 2 ) ' 
+ K j ( N - n - l ) - E(y x + l n + 2 ) ] 
+ K r [ ( N - n - 2 ) - E ( y | x + 2 n + 2 ) ] 
2 1 - N-n 
N - n - l 
' E ( y | x + l n + 2 ) -
N - n - l 
" E ( y l X + 2 n + 2 H E ( y | x + 2 n + 2 ) ' ^ 
( N - n ) ( N - n - l ) 
f o r n = 0 
f o r n = ( 1 , 2 , 3 , 
where 
. ,N) 
N = l o t s i z e 
n = sample s i z e 
x = c u m u l a t i v e number of d e f e c t i v e i t e m s i n a c c u m u l a t e d sample 
y = t h e number of d e f e c t i v e s i n t h e u n i n s p e c t e d p o r t i o n of 
t h e l o t 
= r a t i o of t h e f i x e d s a m p l i n g c o s t t o t h e d e c i s i o n l o s s 
accompanying a c c e p t a n c e of a d e f e c t i v e i t e m 
K = r a t i o o f t h e v a r i a b l e s a m p l i n g c o s t p e r i t e m i n s p e c t e d 
S t o t h e d e c i s i o n l o s s accompanying a c c e p t a n c e of a d e f e c ­
t i v e i t em 
K = 
E ( y | x n ) 
r a t i o of t h e d e c i s i o n l o s s r e s u l t i n g from r e j e c t i o n o f a 
good i t e m t o t h e d e c i s i o n l o s s accompanying a c c e p t a n c e 
of a d e f e c t i v e i t e m 
t h e e x p e c t e d number o f d e f e c t i v e s i n t h e u n i n s p e c t e d p o r ­
t i o n of t h e l o t g i v e n x d e f e c t i v e s i n a sample of s i z e n 
drawn from t h e l o t 
i x 
At any v a l u e o f n i f ( l ) o r ( 2 ) becomes c h e a p e r t h a n ( 3 ) and (k), i n s p e c ­
t i o n i s s t o p p e d and t h e l o t i s s e n t e n c e d ; o t h e r w i s e , one more i t e m i s i n ­
s p e c t e d and t h e p r o c e d u r e i s i t e r a t e d u n t i l i t i s e c o n o m i c a l t o s e n t e n c e 
t h e l o t w i t h o u t i n s p e c t i n g one a d d i t i o n a l i t e m . 
A mixed b i n o m i a l p r i o r d i s t r i b u t i o n i s u s e d i n d e v e l o p i n g t h e model 
and i s a p p l i e d t o an h y p o t h e t i c a l example t o d e m o n s t r a t e t h e e f f e c t i v e n e s s 
of t h i s m o d e l . The i t e r a t i v e p r o c e d u r e i s programmed f o r a B u r r o u g h s B-
5500 e l e c t r o n i c d i g i t a l compute r and t h e model i s compared w i t h H a l d ' s 
optimum s i n g l e s a m p l i n g p l a n and G i l b r e a t h ' s s e q u e n t i a l s a m p l i n g p l a n . 
The r e s p o n s e of t h e m o d i f i e d model t o s h i f t s i n s t a t i s t i c a l and economic 
p a r a m e t e r s i s t e s t e d . 
The m o d i f i e d s e q u e n t i a l s a m p l i n g p r o c e d u r e i s comparab le t o G i l -
b r e a t h ' s s e q u e n t i a l p r o c e d u r e . The a v e r a g e u n i t c o s t s a r e n o t s i g n i f i c a n t l y 
d i f f e r e n t from G i l b r e a t h ' s p r o c e d u r e . Average sample s i z e s a r e o f t h e same 
o r d e r i n b o t h , G i l b r e a t h ' s s e q u e n t i a l p r o c e d u r e and t h e m o d i f i e d s e q u e n ­
t i a l p r o c e d u r e . The m o d i f i e d s e q u e n t i a l p r o c e d u r e i s e c o n o m i c a l l y s u p e r i o r 




The G e n e r a l Problem 
T h i s s t u d y i s an i n v e s t i g a t i o n of t h e p rob lem of i t e m by i t e m 
s e q u e n t i a l s a m p l i n g p l a n s which a r e d e s i g n e d on t h e b a s i s of a s p e c i f i c 
p r i o r d i s t r i b u t i o n and c e r t a i n c o s t and l o s s e s . The c o s t s c o n s i s t of 
f i x e d and v a r i a b l e i n s p e c t i o n c o s t s , and t h e l o s s e s a r e due t o e i t h e r 
a c c e p t i n g a bad i t e m o r r e j e c t i n g a good i t e m . The d e t e r m i n a t i o n of t h e 
d e c i s i o n l o s s e s i s b a s e d upon p r i o r knowledge o f t h e l o t q u a l i t y which may 
be a g u e s s . I n g e n e r a l , t h e p rob lem i s l i m i t e d t o a c e r t a i n t y p e of manu­
f a c t u r i n g s i t u a t i o n which h a s t h e f o l l o w i n g c h a r a c t e r i s t i c s [ 8 ] : 
a . t h e p r o c e d u r e w i l l be a p p l i c a b l e t o i t e m by i t e m s e q u e n t i a l 
s a m p l i n g f o r a t t r i b u t e s , 
b . t h e s t u d y i s l i m i t e d t o p r o d u c t i o n i n s p e c t i o n where i n s p e c t i o n 
i s p e r f o r m e d f o r t h e p u r p o s e of a c c e p t i n g l o t s of p r o d u c t c o n t a i n i n g few 
d e f e c t i v e s and r e j e c t i n g t h o s e showing i n d i c a t i o n of c o n t a i n i n g many, 
c . t h e p r o c e s s r e s p o n s i b l e f o r t h e q u a l i t y c h a r a c t e r i s t i c s b e i n g 
i n s p e c t e d i s s t a b l e t o t h e d e g r e e t h a t a q u a l i t y p r o c e s s c u r v e o r p r i o r 
d i s t r i b u t i o n can e x i s t . 
Background 
I n r e c e n t y e a r s , p r i o r d i s t r i b u t i o n s and B a y e s ' t heo rem have o c c u ­
p i e d a p r o m i n e n t p l a c e i n t h e l i t e r a t u r e o f s a m p l i n g i n s p e c t i o n . A. 
2 
Hald [7 ] i n i 9 6 0 p r e s e n t e d a model f o r d e s i g n i n g an optimum s i n g l e s a m p l i n g 
p l a n u s i n g a s c r i t e r i a c o s t s and t h e p r i o r d i s t r i b u t i o n of p r o c e s s q u a l i t y . 
U s i n g t h e same a p p r o a c h , G i l b r e a t h [8 ] i n 1966 p r o p o s e d a p r o c e d u r e f o r 
i t e m by i t e m s e q u e n t i a l s a m p l i n g f o r a t t r i b u t e s . But G i l b r e a t h ' s p r o c e ­
d u r e d i d n o t p r o v e t o be a s e c o n o m i c a l a s H a l d ' s s i n g l e s a m p l i n g p r o c e d u r e . 
I n h i s work, G i l b r e a t h recommended c o n t i n u e d i n v e s t i g a t i o n w i t h a g o a l of 
f i n d i n g a B a y e s i a n s e q u e n t i a l p r o c e d u r e e c o n o m i c a l l y s u p e r i o r t o H a l d ' s 
optimum s i n g l e s a m p l i n g p l a n . T h i s r e s e a r c h i s a p a r t of t h a t c o n t i n u e d 
i n v e s t i g a t i o n . 
The S p e c i f i c Problem 
There a r e a few f a c t o r s which mus t be i n v e s t i g a t e d c a r e f u l l y . 
F i r s t , t h e d e t e r m i n a t i o n of an i t e m b y i t e m s e q u e n t i a l s a m p l i n g p l a n r e ­
q u i r e s a p r o b a b i l i s t i c a p p r o a c h s i n c e samples a r e drawn a t random from a 
l o t which i s r andomly s e l e c t e d from a p r o d u c t i o n p r o c e s s . Second, t h e r e 
a r e s t a t i s t i c a l and economic p a r a m e t e r s which need t o be e s t i m a t e d . These 
p a r a m e t e r s a r e t h e p r o c e s s f r a c t i o n d e f e c t i v e s p 1 ; p 2 and p r o p o r t i o n of 
t o t a l p r o d u c t i o n from e a c h p r o c e s s l e v e l w x , w 2 i n c a s e o f a t w o - p o i n t 
mixed b i n o m i a l p r i o r d i s t r i b u t i o n ; t h e f i x e d s a m p l i n g c o s t c^j t h e v a r i ­
a b l e s a m p l i n g c o s t p e r i t e m i n s p e c t e d C ; t h e d e c i s i o n l o s s accompanying 
s 
a c c e p t a n c e o f a d e f e c t i v e i t e m C^', and t h e d e c i s i o n l o s s r e s u l t i n g from 
r e j e c t i o n of a good i t e m C . We assume t h a t , f o r t h e p u r p o s e of t h i s r e ­
s e a r c h , r e l i a b l e e s t i m a t e s of t h e s t a t i s t i c a l and economic p a r a m e t e r s a r e 
a v a i l a b l e . The a s s u m p t i o n s a r e i m p o r t a n t b e c a u s e t h e e f f e c t i v e n e s s of 
t h e model depends upon t h e r e l i a b i l i t y of t h e s e e s t i m a t e s . G i l b r e a t h [8 ] 
i n h i s work p r o p o s e d a c o n c e p t u a l model f o r i d e n t i f y i n g economic c r i t e r i a . 
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The S tudy P r o c e d u r e 
G i l b r e a t h ' s [8 ] i t e m by i t e m s e q u e n t i a l s a m p l i n g model d e s i g n e d on 
t h e b a s i s o f p r i o r d i s t r i b u t i o n s and c o s t s w i l l be m o d i f i e d . The m o d i f i e d 
model w i l l be d e v e l o p e d f o r a mixed b i n o m i a l p r i o r d i s t r i b u t i o n and p r o ­
grammed f o r t h e B u r r o u g h s B-5500 e l e c t r o n i c d i g i t a l c o m p u t e r . The model 
w i l l be e v a l u a t e d f o r t h e t w o - p o i n t mixed b i n o m i a l p r i o r d i s t r i b u t i o n a t 
d i f f e r e n t v a l u e s o f t h e p r o c e s s c u r v e and c o s t p a r a m e t e r s . The e f f e c t i v e ­
n e s s o f t h e model w i l l be compared t o G i l b r e a t h ' s i t e m b y i t e m s e q u e n t i a l 
s a m p l i n g p l a n and H a l d ' s [7 ] optimum s i n g l e s a m p l i n g p l a n . The b e h a v i o r 
of t h e model f o r v a r i o u s v a l u e s of p r o c e s s f r a c t i o n d e f e c t i v e s p 1 ; p 2 and 
c o s t p a r a m e t e r s C , C w i l l be i n v e s t i g a t e d . 
k 
CHAPTER I I 
LITERATURE SURVEY 
I n r e c e n t y e a r s t h e r e a r e many p u b l i c a t i o n s which a d v o c a t e t h e u se 
o f p r i o r d i s t r i b u t i o n s and c o s t s a s t h e d e s i g n c r i t e r i a f o r s a m p l i n g i n ­
s p e c t i o n p l a n s . J o h n s o n [ l ] s u r v e y e d t h e l i t e r a t u r e c o n c e r n i n g s a m p l i n g 
p r o c e d u r e s b a s e d upon economic and noneconomic c r i t e r i a and c o n c l u d e d 
t h a t B a y e s ' p r i n c i p l e f u r n i s h e s t h e b e s t c r i t e r i o n f o r a c c e p t a n c e i n s p e c ­
t i o n d e c i s i o n s . P f a n z a g l [2 ] i n h e r p a p e r w r o t e , 
The g r e a t number of p a p e r s d e a l i n g w i t h t h e p rob lem of s a m p l i n g 
p r o c e d u r e s b a s e d upon p r i o r d i s t r i b u t i o n s and c o s t s s u g g e s t a 
g e n e r a l d i s s a t i s f a c t i o n w i t h t h e u s u a l me thods o f s e l e c t i n g samp­
l i n g a c c o r d i n g t o t h e i r 0 . C . c u r v e s w i t h o u t any c o n s i d e r a t i o n of 
c o s t s and w i t h o u t any i n f o r m a t i o n a b o u t t h e p r i o r d i s t r i b u t i o n of 
f r a c t i o n of d e f e c t i v e s i n d i f f e r e n t l o t s e x c e p t f o r a v e r a g e f r a c ­
t i o n of d e f e c t i v e s . 
B a r n a r d [3 ] i n 195^- p o i n t e d o u t t h e c l o s e c o r r e s p o n d e n c e be tween t h e 
t h e o r y o f s t a t i s t i c a l d e c i s i o n s and s t a t i s t i c a l i n s p e c t i o n . He w r o t e 
t h a t a l t e r n a t e c o u r s e s of a c t i o n , a c c e p t a n c e of a b a t c h , r e j e c t i o n o f a 
b a t c h , r e j e c t i o n o r a c c e p t a n c e s u b j e c t t o f u r t h e r i n s p e c t i o n a r e f a i r l y 
c l e a r o u t , and q u i t e good e s t i m a t e s can o f t e n be made of m o n e t a r y l o s s e s 
a r i s i n g from wrong d e c i s i o n s . He c o n s i d e r e d t h e two-component mixed b i ­
n o m i a l p r i o r d i s t r i b u t i o n t o be e v i d e n t f o r s m a l l l o t s i z e s and s u g g e s t e d 
t h a t more components s h o u l d b e i n t r o d u c e d a s t h e l o t s i z e i n c r e a s e s . 
Much work h a s been done i n t h e d e s i g n of s i n g l e s a m p l i n g p l a n s 
b a s e d on t h e c r i t e r i a of c o s t s and p r i o r d i s t r i b u t i o n s and l i t t l e h a s b e e n 
done t o w a r d s d e s i g n of i t e m by i t e m s e q u e n t i a l s a m p l i n g p l a n s b a s e d on t h e 
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same c r i t e r i a . I t i s w o r t h w h i l e t o r e v i e w t h e l i t e r a t u r e of B a y e s i a n 
t h e o r y a s a p p l i e d t o i n s p e c t i o n d e c i s i o n making and s i n g l e s a m p l i n g p r o ­
c e d u r e s b a s e d on economic and p r i o r d i s t r i b u t i o n of p r o c e s s q u a l i t y 
c r i t e r i a . 
B a y e s i a n Theory i n D e c i s i o n Making 
Locke [k] i n t r o d u c e s t h e c o n c e p t of a B a y e s i a n a p p r o a c h t o s t a t i s ­
t i c a l d e c i s i o n mak ing . He d i f f e r e n t i a t e s b e t w e e n t h e B a y e s i a n a p p r o a c h 
and t h e c l a s s i c a l a p p r o a c h by s a y i n g t h a t c l a s s i c a l me thods do n o t c o n s i d e r 
any p r i o r r e p r e s e n t a t i o n of t h e p r o b a b i l i t y of o c c u r r e n c e of t h e p a r a m e t e r 
v a l u e s w h i l e B a y e s i a n methods make u s e of a p r i o r p r o b a b i l i t y d i s t r i b u t i o n 
of t h e unknown p a r a m e t e r t o p r o v i d e w e i g h t s f o r t h e c o n d i t i o n a l e r r o r 
and l o s s e s . I n t h e B a y e s i a n a p p r o a c h , f o r e a c h d e c i s i o n r u l e an uncon­
d i t i o n a l e x p e c t e d l o s s i s computed and t h a t d e c i s i o n which g i v e s a minimum 
l o s s i s c o n s i d e r e d . He p r e s e n t s an a n a l y s i s t o d e t e r m i n e o p t i m a l sample 
s i z e which m i n i m i z e s t h e o p p o r t u n i t y l o s s a s s o c i a t e d w i t h sample s i z e 
p l u s s a m p l i n g c o s t . The e x p e c t e d o p p o r t u n i t y l o s s i s computed w i t h know­
l e d g e o f t h e l o s s f u n c t i o n and p r i o r p r o b a b i l i t y d i s t r i b u t i o n of l o t qua­
l i t y . The a u t h o r b e l i e v e s t h a t t h e g r e a t e s t u s e f u l n e s s of t h e a n a l y s i s 
i s t o f o r c e t h e d e c i s i o n maker t o g i v e c a r e f u l c o n s i d e r a t i o n t o t h e r i s k s 
a s s o c i a t e d w i t h t h e d e c i s i o n and t h a t i t p r o v i d e s g r e a t e r i n s i g h t i n t o 
t h e e n t i r e d e c i s i o n p r o c e s s . J . C o r n f i e l d [5 ] w r o t e a n o t h e r p a p e r on 
B a y e s ' t h e o r e m . T h i s p a p e r e x p l a i n s B a y e s ' t heo rem and t h e p r o b l e m s t h a t 
a r i s e i n a p p l y i n g i t t o p r a c t i c e . He g i v e s an a c c o u n t of t h e u se of t h e 
l o s s f u n c t i o n i n d e c i s i o n t h e o r y and p r e s e n t s an e x p r e s s i o n f o r a v e r a g e 
l o s s L(d , 6) f o r any d e c i s i o n r u l e d, making u s e o f B a y e s ' t h e o r e m . He 
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a l s o u s e s p r i o r p r o b a b i l i t y t o compute a v e r a g e l o s s f o r a l l p o s s i b l e 
s t a t e s of n a t u r e . He p r e s e n t s a r u l e , "Act so a s t o m i n i m i z e t h e a v e r a g e 
l o s s , " which i s d e f i n e d a s a B a y e s i a n d e c i s i o n r u l e r e l a t i v e t o t h e chosen 
p r i o r p r o b a b i l i t y . The p a p e r i n d i c a t e s t h a t p r o b a b i l i t i e s need t o be r e l a ­
t i v e f r e q u e n c i e s and p r i o r p r o b a b i l i t i e s c a n n o t be a s s i g n e d from e x p e r i ­
ence o r from p r i n c i p l e s b u t s h o u l d be a d e g r e e of b e l i e f . Thus t h e s u b ­
j e c t i v e v i ew i s r e g a r d e d a s i n e s c a p a b l e . S c h l a i f e r [6 ] g i v e s a d e t a i l e d 
c o v e r a g e o f B a y e s i a n s t a t i s t i c s . 
S i n g l e , Double , and M u l t i p l e Sampl ing 
Hald [7 ] i n i 9 6 0 b a s e d s a m p l i n g i n s p e c t i o n d i r e c t l y on t h e h y p e r -
g e o m e t r i c d i s t r i b u t i o n i n s t e a d o f t h e u s u a l a p p r o x i m a t i o n s . He f o r m u l a t e d 
a model f o r s i n g l e s a m p l i n g c o n s i d e r i n g a p r i o r d i s t r i b u t i o n and u s i n g 
c o s t a s t h e measu re of e f f e c t i v e n e s s . C o n s i d e r i n g P ( x ) t h e p r i o r d i s t r i ­
b u t i o n o f d e f e c t i v e s i n a l o t o f s i z e N, Hald r e l a t e d t h e p r o b a b i l i t y of 
x d e f e c t i v e s i n a sample of s i z e n t o t h e p r o b a b i l i t y o f X d e f e c t i v e s i n 
t h e l o t from which t h e sample i s d rawn. From t h i s he d e r i v e s t h e m a r g i ­
n a l d i s t r i b u t i o n o f x i n t h e sample a s a f u n c t i o n of X, n, N, and P ( x ) . 
H a l d ' s s i n g l e s a m p l i n g i n s p e c t i o n p r o c e d u r e c o n s i s t s of m i n i m i z i n g t h e 
t o t a l c o s t f u n c t i o n 
K ( n , c ) = n ( K s - K r ) + N K p (N-n) + ( P n ( x ) - K r ) g ^ x ) 
a v e r a g e c o s t p e r i t e m 
a v e r a g e c o s t of a c c e p t i n g a d e f e c t i v e i t e m 
m a n u f a c t u r i n g c o s t p e r i t e m 
a v e r a g e c o s t of a c c e p t i n g a d e f e c t i v e i t e m 
where 
K ( s o r t i n g ) = 
K ( n o n s o r t i n g ) = 
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K - s a j n P J - i n g a n d t e s t i n g c o s t p e r i t e m i n s p e c t e d 
s a v e r a g e c o s t of a c c e p t i n g a d e f e c t i v e i t e m 
g n ( x ) = m a r g i n a l d i s t r i b u t i o n of x 
K ( n , c ) = t o t a l e x p e c t e d u n i t c o s t 
He e v a l u a t e d t h e model f o r t h e r e c t a n g u l a r , P o l y a , h y p e r g e o m e t r i c and 
mixed b i n o m i a l d i s t r i b u t i o n s , and a wide r a n g e of c o s t p a r a m e t e r s . The 
r e s u l t s a p p e a r i n t a b u l a r form. N o t h i n g i s m e n t i o n e d c o n c e r n i n g d e t e r ­
m i n a t i o n of c o s t p a r a m e t e r s . T h i s model i s u n i v e r s a l l y a p p l i c a b l e t o 
s i n g l e s a m p l i n g and i s a p r a c t i c a l s t e p t o w a r d s r e a l i t y . At t h e end of 
h i s work, Hald recommends t h a t h i s a p p r o a c h may be e x t e n d e d t o d o u b l e and 
s e q u e n t i a l s a m p l i n g . L a t e r i n 1966 G i l b r e a t h [8 ] e x t e n d e d H a l d ' s a p p r o a c h 
t o i t e m b y i t e m s e q u e n t i a l s a m p l i n g . Hald [9 ] p u b l i s h e d a n o t h e r p a p e r r e ­
c e n t l y , i n which he g i v e s a comprehens ive t h e o r y of s a m p l i n g i n s p e c t i o n 
f o r a t t r i b u t e s b a s e d on p r o d u c e r ' s and c o n s u m e r ' s r i s k s . He c o n s i d e r e d 
t h e a v e r a g e l o s s t o be a l i n e a r c o m b i n a t i o n of p r o d u c e r ' s and c o n s u m e r ' s 
r i s k s and b a s e d on d e c i s i o n l o s s e s and a t w o - p o i n t mixed b i n o m i a l p r i o r 
d i s t r i b u t i o n , d e v e l o p e d a s t a n d a r d a v e r a g e c o s t f o r m u l a 
R(N,n, c ) = n + (N-n) ( r x Q ( P l ) + r 2 P ( p 2 ) ) 
where 
r i = W i ( K ( P l ) - K ( P l ) ) (K - K ) 
r a s m 
r 2 = w 2 ( K ( p 2 ) - K ( p 2 ) ) (K - K ) 
ct- x s m 
Q ( P i ) = p r o d u c e r ' s r i s k 
QXP2) - c o n s u m e r ' s r i s k 
P i , P2 = q u a l i t y l e v e l s f o r two-component mixed b i n o m i a l d i s t r i b u t i o n 
8 
vi> w 2 = w e i g h t i n g f a c t o r s f o r two-component mixed b i n o m i a l d i s t r i ­
b u t i o n 
K ( p ) , K ( p ) , K ( p ) = c o s t f u n c t i o n s a r s 
K , K , K = a v e r a g e c o s t s a r s 
H a l d ' s s i n g l e s a m p l i n g p l a n c o n s i s t s of d e t e r m i n i n g v a l u e of (n, c ) , m i n i ­
m i z i n g R(N, n, c ) , and u s i n g t h i s s a m p l i n g p l a n i f min R i s l e s s t h a n t h e 
c o s t of a c c e p t i n g o r r e j e c t i n g a l l l o t s w i t h o u t i n s p e c t i o n . He f o r m u l a t e d 
minimum a v e r a g e c o s t s f o r d i f f e r e n t p r o d u c e r ' s and c o n s u m e r ' s r i s k and 
c o n c l u d e d t h a t a sys t em w i t h a f i x e d p r o d u c e r ' s r i s k may be e x p e c t e d t o 
g i v e low e f f i c i e n c i e s f o r l a r g e l o t s b u t i s r e a s o n a b l e f o r s m a l l l o t s . 
At t h e end o f h i s work Hald recommends t h a t h i s model may be g e n e r a l i z e d 
b y i n t r o d u c i n g a p o l y n o m i a l c o s t f u n c t i o n o r a more g e n e r a l p r i o r d i s t r i ­
b u t i o n . Hald g i v e s a v e r y i n t e r e s t i n g a p p r o a c h a s i t i s b a s e d on b a s i c 
c o n c e p t s o f s a m p l i n g i n s p e c t i o n . 
G u t h r i e and J o h n s [12] d e v e l o p e d a B a y e s ' a c c e p t a n c e p r o c e d u r e f o r 
l a r g e l o t s . T h e i r c o s t model c o n s i d e r s a c c e p t a n c e and r e j e c t i o n of t h e 
u n i n s p e c t e d p o r t i o n of a l o t on t h e b a s i s of t h e sample drawn. They d e ­
v e l o p e d an optimum p r o c e d u r e i n t h e B a y e s i a n s e n s e f o r v a r i o u s c l a s s e s of 
a - p r i o r i p r o b a b i l i t y d i s t r i b u t i o n s . 
Smi th [ lO] c o n s i d e r s a minimum l o s s a p p r o a c h i n d e s i g n i n g a s i n g l e 
s a m p l i n g p l a n . He c o n s i d e r s t h e f o l l o w i n g c o s t f u n c t i o n : 
t o t a l c o s t of a c c e p t a n c e = ax (N-n) + a 2 ( X - x ) + + S 2 x 
t o t a l c o s t of r e j e c t i o n = r 1 ( N - n ) + r 2 ( X - x ) + S in + S 2 x 
where 
a x = c o s t of a c c e p t i n g an i t e m w i t h o u t r e g a r d t o q u a l i t y 
a 2 = a d d i t i o n a l c o s t i f an a c c e p t e d i t e m i s d e f e c t i v e 
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?i = c o s t due t o r e j e c t i n g an i t e m w i t h o u t r e g a r d t o q u a l i t y 
r 2 = a d d i t i o n a l c o s t i f a r e j e c t e d i t e m i s good 
Si = c o s t of i n s p e c t i n g an i t e m w i t h o u t r e g a r d t o q u a l i t y 
s 2 = a d d i t i o n a l c o s t i f an i n s p e c t e d i t e m i s d e f e c t i v e 
L o s s depends upon t h e i n s p e c t i o n p l a n ( n , c ) and t h e number o f d e f e c t i v e s 
i n t h e l o t ( x ) . C o n s i d e r i n g t h e l o s s a s s o c i a t e d w i t h a p a r t i c u l a r samp­
l i n g p l a n L(X,n , c ) and p r o b a b i l i t y of h a v i n g X d e f e c t i v e s i n a l o t of 
s i z e N, Smi th d e r i v e s a B a y e s ' l o s s f u n c t i o n L (P (X), n, c ) . U s i n g a b e t a 
p r i o r d i s t r i b u t i o n he a r r i v e s a t a r e l a t i o n f o r optimum c and n . The 
a p p r o a c h i s b a s e d on d a t a which can e a s i l y be o b t a i n e d . 
W u r t e l e [ l l ] u s e s a B a y e s i a n p r o c e d u r e and c o s t s f o r r e c t i f y i n g 
i n s p e c t i o n . She d e v e l o p s a c o s t model i n which t h e l a s t i t e m s h o u l d be 
i n s p e c t e d i f , and o n l y i f 
Z(d, N - l ) > Z(d ,N) = K N 
where 
d = c u m u l a t i v e number o f d e f e c t i v e s found 
N = t h e l o t s i z e 
K = c o s t of i n s p e c t i n g one i t e m 
Z(d, n ) = e x p e c t e d v a l u e o f r i s k when d d e f e c t i v e s have b e e n found 
i n a sample o f s i z e n 
I f N-2 i t e m s have b e e n i n s p e c t e d and d d e f e c t i v e s found, t h e e x p e c t e d 
v a l u e of t h e r i s k i s 
Min(Z(d , N - l ) , K(N)) ( l - E ( p | d , N - 2 ) ) 
+ Min (Z(d+ l , N - l ) , K ( N ) ) ( E ( p | d , N - 2 ) ) 
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where 
E ( p | d , n ) = f r a c t i o n d e f e c t i v e i n t h e u n i n s p e c t e d p o r t i o n o f t h e 
l o t when d d e f e c t i v e s have b e e n found i n a sample of 
s i z e n 
T h i s q u a n t i t y i s compared w i t h Z(d, N-2) t o f i n d w h e t h e r t o t e r m i n a t e i n ­
s p e c t i o n a t (d, N-2) and t h e p r o c e d u r e c o n t i n u e s u n t i l compar i son i s made 
f o r a l l p o i n t s (d, n ) and a l l t h e s t o p p i n g p o i n t s a r e found . These p o i n t s 
d e s c r i b e e i t h e r a s i n g l e s a m p l i n g o r m u l t i p l e s a m p l i n g p l a n . The p r o c e ­
d u r e a p p l i e s t o c a s e s when t h e r e a r e o n l y two d e c i s i o n s , a c c e p t o r c o n t i n u e 
s a m p l i n g and when t h e v a r i a b l e c o s t of sample i n s p e c t i o n i s e q u a l t o t h e 
v a r i a b l e c o s t of s c r e e n i n g i n s p e c t i o n . T h i s p r o c e d u r e d o e s n o t a p p l y t o 
f i x e d c o s t o f s a m p l i n g i n s p e c t i o n . 
P f a n z a g l [2 ] b a s e d h e r p a p e r on H a l d ' s [ 7 ] r e s u l t s . She a n a l y z e d 
t h e e f f e c t o f s m a l l changes i n t h e p r i o r d i s t r i b u t i o n on H a l d ' s optimum 
s i n g l e and d o u b l e s a m p l i n g p l a n s . The p a p e r i n d i c a t e s t h a t t h e r e i s o n l y 
a m o d e r a t e i n f l u e n c e of t h e p r i o r d i s t r i b u t i o n on t h e optimum s i n g l e and 
d o u b l e s a m p l i n g p l a n s . The p a p e r does n o t d e a l w i t h t h e e f f e c t o f s m a l l 
c h a n g e s i n c o s t s on t h e o p t i m a l p r o c e d u r e . P f a n z a g l u s e d t h e P o l y a d i s ­
t r i b u t i o n i n h e r a n a l y s i s . 
S e q u e n t i a l Sampl ing 
The mos t o r i g i n a l work i n s e q u e n t i a l s a m p l i n g i s b y Wald [ 1 3 ] . 
Wald d e s i g n e d t h e i t e m by i t e m s e q u e n t i a l s a m p l i n g p l a n a s a p r o b a b i l i t y 
r a t i o t e s t . He gave no c o n s i d e r a t i o n t o o p t i m a l i t y of c o s t i n h i s p r o ­
c e d u r e . 
Champernowne [l^-] d e a l s i n h i s p a p e r w i t h t h e p rob lem w i t h d e t e r ­
m i n i n g optimum s e q u e n t i a l schemes which min imize t h e sum of t h e d e c i s i o n 
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and i n s p e c t i o n c o s t s . He w r i t e s i n t h e i n t r o d u c t i o n t o h i s p a p e r : 
I n o r d e r t o choose t h e mos t e c o n o m i c a l s e q u e n t i a l s a m p l i n g p r o c e ­
d u r e p r i o r knowledge i s r e q u i r e d . The p r i o r knowledge i s con­
c e r n e d w i t h 
( 1 ) t h e a v e r a g e q u a l i t y of t h e b a t c h e s t o be t e s t e d and t h e 
v a r i a t i o n b e t w e e n b a t c h e s o f q u a l i t y a b o u t t h a t a v e r a g e 
( 2 ) t h e c o s t of i n s p e c t i o n and i t s dependence on t h e amount 
of i n s p e c t i o n u n d e r t a k e n , and 
( 3 ) t h e c o s t i n v o l v e d by d e c i d i n g wrong ly t o a c c e p t o r w r o n g l y 
t o r e j e c t a b a t c h , and t h e way t h i s c o s t depends on t h e q u a l i t y 
o f t h e b a t c h . 
Champernowne found t h e mos t economical , scheme by m i n i m i z i n g t h e t o t a l e x ­
p e c t e d c o s t and t a k i n g i n t o a c c o u n t b o t h ( l ) t h e c o s t of t e s t i n g and ( 2 ) 
d e c i s i o n c o s t s , i . e . , c o s t due t o w r o n g l y a c c e p t i n g o r r e j e c t i n g a l o t . 
Then he m e a s u r e d t h e e f f i c i e n c y o f t h e recommended scheme and found i t 
t o have a h i g h e f f i c i e n c y . P r i o r d i s t r i b u t i o n s a r e n o t u s e d i n t h i s a p ­
p r o a c h . 
B r e a k w e l l [15] and [ l 6 ] w r o t e two p a p e r s i n which he u s e s i n s p e c ­
t i o n c o s t s and d e c i s i o n l o s s e s a s c r i t e r i a and t h e minimax p r i n c i p l e o f 
c h o i c e i n d e s i g n i n g s e q u e n t i a l s a m p l i n g p l a n s . I n h i s f i r s t p a p e r he 
u s e s t h e n o r m a l a p p r o x i m a t i o n t o d e s i g n s e q u e n t i a l t e s t s when t h e a c c e p ­
t a b l e f r a c t i o n d e f e c t i v e i s n o t v e r y s m a l l . I n t h e l a t t e r he u s e s P o i s s o n 
a p p r o x i m a t i o n t o d e s i g n s e q u e n t i a l t e s t s f o r v e r y s m a l l f r a c t i o n d e f e c ­
t i v e . He d e f i n e s h i s minimax c r i t e r i a a s t h e p r o c e d u r e f o r which t h e 
r i s k f u n c t i o n , maximized w i t h r e s p e c t t o some unknown f r a c t i o n p s h a l l be 
a s s m a l l a s p o s s i b l e . The l o t f r a c t i o n d e f e c t i v e w i l l be l e a s t f a v o r a b l e 
t o t h e p r o d u c e r . G i l b r e a t h [8 ] i n h i s work comments on t h i s a p p r o a c h : 
T h i s seems u n d u l y s e v e r e a s a g e n e r a l c o n d i t i o n . I f no i n f o r m a t i o n 
i s a v a i l a b l e c o n c e r n i n g t h e form of t h e d i s t r i b u t i o n of l o t f r a c -
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t i o n d e f e c t i v e , u se o f t h e minimax p r i n c i p l e w h i l e t h e p r i o r d i s ­
t r i b u t i o n i s b e i n g a n a l y z e d may be d e s i r a b l e b e c a u s e of i t s con­
s e r v a t i v e n a t u r e . However, a more r e a l i s t i c a p p r o a c h s h o u l d be 
f o l l o w e d a s t h e i n f o r m a t i o n a b o u t t h e form of t h e p r o c e s s cu rve 
i s made a v a i l a b l e . 
V a g h o l k a r and W e t h e r i l l [17] d e s i g n e d a p r o c e d u r e f o r d e t e r m i n i n g 
t h e mos t e c o n o m i c a l b i n o m i a l s e q u e n t i a l p r o b a b i l i t y r a t i o t e s t . The a n a l y ­
s i s i s b a s e d on a two-component mixed b i n o m i a l p r i o r d i s t r i b u t i o n . 
G i l b r e a t h [8] i n 1966 e x t e n d e d H a l d ' s optimum s i n g l e s a m p l i n g p l a n 
t o an i t e m by i t e m s e q u e n t i a l s a m p l i n g p l a n f o r a t t r i b u t e s . His p r o p o s a l 
c o n s i d e r e d t h e p r i o r d i s t r i b u t i o n of p r o c e s s q u a l i t y , i n s p e c t i o n c o s t s , 
and d e c i s i o n l o s s e s . He gave mode l s f o r t h e h y p e r g e o m e t r i e , Po lya , b i ­
n o m i a l , and mixed b i n o m i a l p r i o r d i s t r i b u t i o n s . At any p o i n t d u r i n g i n ­
s p e c t i o n he c o n s i d e r e d t h e f o l l o w i n g a l t e r n a t i v e s : 
( 1 ) a c c e p t now, 
( 2 ) r e j e c t now, and 
( 3 ) i n s p e c t one more i t e m and a c c e p t o r r e j e c t . 
The s e q u e n t i a l d e c i s i o n r u l e r e q u i r e s t e r m i n a t i o n o f i n s p e c t i o n a t any 
p o i n t f o r which t h e e x p e c t e d d e c i s i o n l o s s i s l e s s t h a n t h e c o s t o f i n ­
s p e c t i n g one a d d i t i o n a l i t e m p l u s t h e e x p e c t e d d e c i s i o n l o s s i f a d e c i s i o n 
i s made a t t h a t p o i n t . The i n s p e c t i o n c o n t i n u e s so l o n g a s i t i s economi­
c a l t o make a d e c i s i o n f o l l o w i n g i n s p e c t i o n of one a d d i t i o n a l i t e m . Cos t 
p a r a m e t e r s a r e t h e same a s u s e d i n H a l d ' s work [ 7 ] * A n a l y s i s i s c o m p l e t e 
f o r t h e two-component mixed b i n o m i a l p r i o r d i s t r i b u t i o n . G i l b r e a t h p r o ­
grammed t h e model f o r t h e B u r r o u g h s 220 e l e c t r o n i c d i g i t a l computer and 
a n a l y z e d t h e model f o r v a r i o u s c o m b i n a t i o n s o f s t a t i s t i c a l and c o s t p a r a ­
m e t e r s . He c o n c l u d e d t h a t H a l d ' s optimum s i n g l e s a m p l i n g p l a n i s economi ­
c a l l y s u p e r i o r t o t h e p r o p o s e d i t e m b y i t e m s e q u e n t i a l s a m p l i n g p l a n b u t 
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t h a t t h e m a g n i t u d e of t h e e c o n o m i c a l d i s a d v a n t a g e of h i s p r o p o s e d method 
i s s m a l l . He c o n s i d e r e d t h e e a r l y s e n t e n c i n g , r e s u l t i n g a f t e r t h e e x a m i ­
n a t i o n of e x c e s s i v e l y s m a l l s amp le s , a s t h e ma jo r cause f o r t h e i n f e r i ­
o r i t y of h i s p r o p o s e d p r o c e d u r e . An a d v a n t a g e of h i s method i s t h a t i t i s 
a d a p t a b l e t o i n s p e c t i o n p r o c e d u r e s u s i n g on l i n e a c c e s s d a t a p r o c e s s i n g 
e q u i p m e n t . At t h e end o f h i s -work, G i l b r e a t h recommends e x t e n s i o n o f h i s 
p r o p o s e d method, w i t h t h e g o a l of f i n d i n g a B a y e s i a n s e q u e n t i a l p r o c e d u r e 
t h a t i s e c o n o m i c a l l y s u p e r i o r t o H a l d ' s optimum s i n g l e s a m p l i n g p l a n s . 
Ik 
CHAPTER I I I 
THE COST MODEL FOR SEQUENTIAL SAMPLING: 
P r i o r D i s t r i b u t i o n of Lo t Q u a l i t y 
Sampl ing i n s p e c t i o n p r o c e d u r e can be d e s c r i b e d a s f o l l o w s . L o t s 
of N u n i t s a r e o b t a i n e d from some m a n u f a c t u r i n g p r o c e s s and a r e i n s p e c ­
t e d by s a m p l i n g i n s p e c t i o n . The number of d e f e c t i v e i t e m s , X, i n such 
l o t s g e n e r a t e an a - p r i o r i d i s t r i b u t i o n of some form. The l o t s c o n t a i n 
(N-X) good i t e m s . Sampl ing d i v i d e s a l o t i n t o a sample of n i t e m s and 
an u n i n s p e c t e d p o r t i o n of (N-n) i t e m s . I n s p e c t i o n r e v e a l s x d e f e c t i v e s 
i n t h e sample , l e a v i n g y = (X-x) d e f e c t i v e s i n t h e r e m a i n d e r of t h e l o t . 
Assuming s i m p l e random s a m p l i n g w i t h o u t r e p l a c e m e n t , t h e c o n d i t i o n a l d i s ­
t r i b u t i o n of x, g i v e n X, i s h y p e r g e o m e t r i c w i t h p a r a m e t e r s X, N, and n . 
For a g i v e n d i s t r i b u t i o n of X and s a m p l i n g w i t h o u t r e p l a c e m e n t , some im­
p o r t a n t p r o p e r t i e s of x and y may be shown [7 l« 
The f o l l o w i n g a n a l y s i s from Hald a p p e a r s i n t h e same form i n J o h n ­
s o n ' s [ l ] and G i l b r e a t h ' s [8 ] work. 
The d i s t r i b u t i o n of t h e number of d e f e c t i v e s i n t h e l o t w i l l be 
i s X/N. 
Sampl ing D i s t r i b u t i o n 
The c o n d i t i o n a l d i s t r i b u t i o n o f x, when t h e r e a r e X d e f e c t i v e s i n 
t h e l o t i s 
d e n o t e d where X = 0 , 1 , 2, , N . The l o t f r a c t i o n d e f e c t i v e 
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f ( x | x ) = < 
. x / 
/N-X 
m - x / 
(N\ 
In , x = max(0, n-N+x) , 1, . . . ., m in (n , x ) ( 3 - D 
0, o t h e r w i s e 
E q u a t i o n ( 3 - l ) may be w r i t t e n i n t h e f o l l o w i n g e q u i v a l e n t manner 





rN ' ( 3 - 2 ) 
J o i n t D i s t r i b u t i o n of x and X 
The j o i n t d i s t r i b u t i o n o f x and X i s 
f ( x , X ) = h N ( x ) f ( x f x ) ( 3 - 3 ) 
where h^(X) i s t h e p r o b a b i l i t y d i s t r i b u t i o n of X, t h e number of d e f e c t i v e : 
i n t h e l o t . T h i s c o u l d be c o n s i d e r e d a s t h e d i s t r i b u t i o n of x and y, 
s i n c e X = x + y . E q u a t i o n ( 3 - 3 ) c o u l d be w r i t t e n 
' n \ (N-m 
.x / i y J 
N f N 1 ( 3 - M 
D i s t r i b u t i o n of t h e Number of D e f e c t i v e s i n t h e Sample 
The m a r g i n a l d i s t r i b u t i o n of x i s o b t a i n e d by summing f ( x , X) o v e r 
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a l l p o s s i b l e v a l u e s o f X 
N - y \ 
N N-n 
X=0 
f ( x , X ) 
x+y 
N 
y / x = 0 , 1 , 2 , n ( 3 - 5 ) 
Hald c a l l s g n ( x ) "the compound h y p e r g e o m e t r i c d i s t r i b u t i o n . 
Moment o f (x , y ) 
The mean and v a r i a n c e o f X may be w r i t t e n i n t h e f o l l o w i n g form 
E q u a t i o n ( 3 - 6 ) d e f i n e s p, which can be i n t e r p r e t e d a s t h e p r o c e s s a v e r a g e 
f r a c t i o n d e f e c t i v e . I n e q u a t i o n ( 3 - 7 ) , q = 1-p and 5^ i s a c o n s t a n t which 
a l l o w s c o m p a r i s o n of t h e v a r i a n c e of t h e p r i o r d i s t r i b u t i o n w i t h t h a t of 
a b i n o m i a l d i s t r i b u t i o n h a v i n g p a r a m e t e r s N and p . The v a r i a n c e of t h e 
p r i o r d i s t r i b u t i o n i s s a i d t o be subnormal i f 5^ < 0, no rma l i f 5 ^ = 0, 
and h y p e r n o r m a l i f 5 _ > 0 . 
E(X) = H p ( 3 - 6 ) 
V(X) = N p q ( l + 6 „ ) , 6 „ > - 1 ( 3 - 7 ) 
The c o v a r i a n c e of x and y i s 
COV ( x , y ) = n ( N - n ) N ( N - l ) [V(X) - N p q] ( 3 - 8 ) 
u s i n g e q u a t i o n ( 3 - 7 ) , t h e c o v a r i a n c e may be w r i t t e n a s 
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COV ( x , y ) = n p q 
N - l WN ( 3 - 9 ) 
T h i s r e s u l t was i n c o r p o r a t e d i n t o an i m p o r t a n t t heo rem by Mood [ l 8 ] . 
The c o r r e l a t i o n be tween t h e number of d e f e c t i v e i t e m s i n t h e 
sample and t h e number of d e f e c t i v e s i n t h e r e m a i n d e r of t h e 
l o t i s p o s i t i v e , z e r o , o r n e g a t i v e a c c o r d i n g a s t h e v a r i a n c e 
X i s g r e a t e r t h a n , o r e q u a l t o , o r l e s s t h a n t h e v a r i a n c e , 
Npq, o f a b i n o m i a l p r i o r d i s t r i b u t i o n . 
T h i s t heo rem i s i m p o r t a n t b e c a u s e i t i m p l i e s t h a t a d e c i s i o n r u l e 
which c a l l s f o r r e j e c t i o n when x i s l a r g e i s n o t a p p r o p r i a t e f o r subnorma l 
p r i o r d i s t r i b u t i o n s . Fo r such d i s t r i b u t i o n s i t would b e more r e a s o n a b l e 
t o r e j e c t when x i s s m a l l . 
wh ich means t h a t g n ( x ) i s h y p e r n o r m a l o r subnormal a s h ^ ( x ) i s h y p e r n o r m a l 
o r subnorma l , r e s p e c t i v e l y . T h i s i s a l s o t r u e f o r t h e m a r g i n a l d i s t r i b u ­
t i o n of y . 
C o n d i t i o n a l D i s t r i b u t i o n o f t h e Number o f D e f e c t i v e s i n t h e U n i n s p e c t e d 
P o r t i o n of t h e Lo t , Given t h e Number of D e f e c t i v e s i n t h e Sample 
Hald shows t h a t t h e v a r i a n c e of x can be w r i t t e n 
V(x) = n p q ( l + ( 3 - 1 0 ) 
The c o n d i t i o n a l d i s t r i b u t i o n o f y f o r a g i v e n x i s 
f ( y x ) = -
 f ( x ^ y ) ( 3 - 1 1 ) 
Hald shows t h a t t h e mean of t h i s d i s t r i b u t i o n i s 
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( x - l ) g n + 1 ( x + l ) 
E M * ) = (N-n) ( n + l ) g ^ ( 3 - 1 2 ) 
v y °n 
E ( y | x ) i s t h e e x p e c t e d number of d e f e c t i v e s i n t h e u n i n s p e c t e d p o r t i o n o f 
t h e l o t and can be d e t e r m i n e d when x i s o b s e r v e d and t h e p r i o r d i s t r i b u ­
t i o n i s known. 
T h i s l a s t r e s u l t , e q u a t i o n ( 3 - 1 2 ) , i s of u t m o s t i m p o r t a n c e i n t h e 
economic d e s i g n of s a m p l i n g i n s p e c t i o n p r o c e d u r e s . I t i s t h e b a s i s f o r 
d e t e r m i n i n g e x p e c t e d l o s s e s a s s o c i a t e d w i t h s e n t e n c i n g l o t s . 
M o d i f i e d D e c i s i o n Model 
The s e q u e n t i a l s a m p l i n g p r o c e d u r e p r o p o s e d by G i l b r e a t h i s now t o 
be m o d i f i e d . The mean ing o f symbols u s e d i n t h i s d i s c u s s i o n i s shown i n 
Appendix I I , G l o s s a r y of Symbols . At any p o i n t i n t h e i n s p e c t i o n p r o c e s s 
t h e f o l l o w i n g a l t e r n a t i v e s a r e c o n s i d e r e d : 
( 1 ) a c c e p t now, 
( 2 ) r e j e c t now, 
( 3 ) i n s p e c t one more i t e m and r e j e c t , 
(h) i n s p e c t one more i t e m and a c c e p t , 
( 5 ) i n s p e c t two more i t e m s and r e j e c t , and 
( 6 ) i n s p e c t two more i t e m s and a c c e p t . 
The d e c i s i o n r u l e r e q u i r e s t e r m i n a t i o n of i n s p e c t i o n a t any p o i n t , f o r 
which t h e e x p e c t e d d e c i s i o n l o s s i s l e s s t h a n t h e c o s t o f i n s p e c t i n g one 
more i t e m p l u s t h e e x p e c t e d d e c i s i o n l o s s i f t h e l o t i s s e n t e n c e d a t t h a t 
p o i n t , and a l s o l e s s t h a n t h e c o s t o f i n s p e c t i n g two more i t e m s p l u s t h e 
e x p e c t e d d e c i s i o n l o s s i f t h e l o t i s s e n t e n c e d a t t h a t p o i n t . O t h e r w i s e 
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one a d d i t i o n a l i t e m i s i n s p e c t e d and t h e p r o c e d u r e c o n t i n u e s u n t i l i t i s 
e c o n o m i c a l t o s e n t e n c e t h e l o t w i t h no f u r t h e r i n s p e c t i o n . 
The Hypernormal Case 
F o r t h e h y p e r n o r m a l c a s e t h e d e c i s i o n s t o be made a r e : 
( 1 ) a c c e p t t h e l o t now, 
( 2 ) r e j e c t t h e l o t now, 
( 3 ) i n s p e c t one more i t e m and r e j e c t t h e l o t i f t h e i t e m i n s p e c t e d 
i s bad , 
(k) i n s p e c t one more i t e m and a c c e p t t h e l o t i f t h e i t e m i n s p e c t e d 
i s good, 
( 5 ) i n s p e c t two more i t e m s and r e j e c t t h e l o t i f t h e i t e m s i n s p e c t e d 
a r e b a d o r i f one o f them i s bad , and 
( 6 ) i n s p e c t two more i t e m s and a c c e p t t h e l o t i f t h e two i t e m s i n ­
s p e c t e d a r e good. 
I n i t i a l l y , t h e d e c i s i o n i s made t o i n s p e c t t h e f i r s t i t e m . The e x p e c t e d 
c o s t s and t h e d e c i s i o n l o s s e s a s s o c i a t e d w i t h t h e d e c i s i o n r u l e s a r e c a l ­
c u l a t e d a s f o l l o w s : 
The e x p e c t e d l o s s i f t h e l o t i s a c c e p t e d w i t h o u t i n s p e c t i o n 
(K = 1) E(X) = E(X) ( 3 - 1 3 ) 
cL 
The e x p e c t e d l o s s i f t h e l o t i s r e j e c t e d w i t h o u t i n s p e c t i o n 
K [N-E(X)] ( 3 - 1 ^ ) 
The c o s t s and t h e d e c i s i o n l o s s e s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t i n g 
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one i t e m i s t h e f i x e d c o s t of i n s p e c t i o n p l u s t h e c o s t of i n s p e c t i n g one 
i t e m p l u s t h e e x p e c t e d l o s s i f one i t em i s i n s p e c t e d p r i o r t o s e n t e n c i n g 
t h e l o t . These c o s t s and d e c i s i o n l o s s e s a r e 
o r 
Kp + K + K E ( y | x = 0) ( P r o h a b i l i t y t h a t i t e m i s good) 
+ K [ ( N - l ) - E ( y | x = l ) ] ( P r o b a b i l i t y t h a t i t e m i s b a d ) 
K f + K s + K p E ( y | x = 0 ) ( l - E ( X ) / N ) 
+ K [ ( N - l ) - E ( y | x = l ) ] E(X)/N 
b e c a u s e 
P r o b a b i l i t y t h a t i t e m i s good = 
P r o b a b i l i t y t h a t i t e m i s bad 
/ N - K ( X ) | r E ( X ) l 
1 i , 0 k N-E(X) 
' N N 
r N-E(X)' ' E ( X ) 1 
i o ] E(X) 
fN 1 N 
1 
( 3 - 1 5 ) 
The c o s t s and t h e d e c i s i o n l o s s e s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t ­
i n g two i t e m s i s t h e f i x e d c o s t o f i n s p e c t i o n p l u s t h e c o s t of i n s p e c t i n g 
two i t e m s p l u s t h e e x p e c t e d l o s s i f two i t e m s a r e i n s p e c t e d p r i o r t o s e n ­
t e n c i n g t h e l o t . These c o s t s and d e c i s i o n l o s s e s a r e 
Kp + 2K + (K = l ) E ( y | x = 0 ) ( P r o b a b i l i t y t h a t b o t h t h e i t e m s a r e i s a 
good) + K [ ( N - l ) - E ( y | x = l ) ] ( P r o b a b i l i t y t h a t one of t h e two i t e m s 
i s good and t h e o t h e r b a d ) + K [ ( N - 2 ) - E ( y | x = 2 ) ] ( P r o b a b i l i t y t h a t 
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b o t h t h e i t e m s a r e b a d ) o r 
K f + 2K s + E ( y | x = 0 ) ( l - E ( X ) / N ) ( l - E ( x ) / ( N - l ) 
+ K r [ ( N - l ) - E ( y | x = l ) ] 2 ( 1 - E ( X ) / N ) ( E ( X ) / ( N - 1 ) 
+ K [ ( N - 2 ) - E ( y | x = 2 ) ] [ E ( X ) / ( N - l ) ] [ { E ( X ) - I } / N ] 
( 3 - 1 6 ) 
b e c a u s e 
' N - E ( X ) 1 [ E ( X ) | 
I 2 I o J 
f N 
2 j 
( P r o b a b i l i t y t h a t b o t h t h e i t e m s a r e good) = 
= ( 1 - E ( X ) / N ) ( 1 - E ( X ) / ( N - 1 ) ) 
( P r o b a b i l i t y t h a t one of t h e i t m e s i s good and o t h e r i s b a d ) 
= 2 ( 1 - E ( X ) / N ) ( E ( X ) / ( N - 1 ) ) 
( P r o b a b i l i t y t h a t b o t h t h e i t e m s a r e b a d ) = 
E ( X ) ( E ( X ) - 1 ) 
N ( N - l ) 
The d e c i s i o n i s t h e n made, i f 
M i n ( 3 - 1 3 , 3 -1^ ) ^ ( 3 - 1 5 ) and =g ( 3 - l 6 ) 
r N-E(X) 
, 1 i , 1 ; 
OJ f N - E ( X ) | ( E ( X ) | 
, 0 -
OJ 
f N " 
OJ 
i n s p e c t n o t h i n g and e i t h e r a c c e p t o r r e j e c t a c c o r d i n g t o w h e t h e r ( 3 - 1 3 ) 




M i n ( 3 - 1 3 ) , 3 -1^ ) ^ ( 3 - 1 5 ) and > ( 3 - l 6 ) 
M i n ( 3 - 1 3 , 3-lb) > ( 3 - 1 5 ) and ^ ( 3 - l 6 ) 
M i n ( 3 - 1 3 , 3 -15) > ( 3 - 1 5 ) and > ( 3 - l 6 ) 
i n s p e c t one i t e m . 
I t e r a t i v e D e c i s i o n P r o c e d u r e 
When t h e d e c i s i o n i s made t o i n s p e c t t h e f i r s t i t em, t h e p r o c e d u r e 
becomes g e n e r a l . I f a t any p o i n t i n t h e i n s p e c t i o n p r o c e d u r e n i t e m s have 
b e e n i n s p e c t e d and x d e f e c t i v e s have b e e n found, t h e d e c i s i o n l o s s e s a r e 
Accep t now 
(K = 1) E ( y | x ) ( 3 - 1 7 ) 
cl Ii 
R e j e c t now 
K [ ( N - n ) - E ( y | x n ) ] ( 3 - 1 8 ) 
I n s p e c t one more i t e m and s e n t e n c e 
K s + (K = 1) E ( y | x n + 1 ) 1 " 
E ( y | x n ) 
N-n + K ( N - n - 1 ) ( 3 - 1 9 ) 
- B ( y | x + l n + 1 ) E ( y | x n ) / ( N - n ) 
I n s p e c t two more i t e m s and s e n t e n c e 
2 K s + ( K a = 1) E ( y | x n + 2 ) 
+ K J ( N - n - l ) - E ( y | x + l n + 2 ) 
1 -
E ( y | * n + 2 > 
N-n 1 -
1 -
E ^ l X + 1 n + 2 > ' 
N-n 
E ( H x n + 2 ) 
N - n - l 
• E ( y | x + i n + 2 y 
N - n - 1 
( 3 - 2 0 ) 
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E ( y | x + 2 n + 2 ) ( E ( y | x + 2 n + 2 ) - l ) ' 
( N - n ) ( N - n - l ) 
The d e c i s i o n i s t h e n made, i f 
M i n ( 3 - 1 7 , 3 -18) ^ ( 3 - 1 9 ) and g ( 3 - 2 0 ) 
i n s p e c t n o t h i n g and t e r m i n a t e i n s p e c t i o n . S e l e c t t h e a p p r o p r i a t e d e c i s i o n 
c o r r e s p o n d i n g t o M i n ( 3 - 1 7 , 3 - l 8 ) . I f 
M i n ( 3 - 1 7 , 3 -18) ^ ( 3 - 1 9 ) and > ( 3 - 2 0 ) 
o r 
M i n ( 3 - 1 7 , 3 -18) > ( 3 - 1 9 ) and g ( 3 - 2 0 ) 
o r 
M i n ( 3 - 1 7 , 3 -18) > ( 3 - 1 9 ) and > ( 3 - 2 0 ) 
i n s p e c t one more i t em, s e t ( n + l ) e q u a l t o n and r e p e a t t h e p r o c e d u r e u n t i l 
i t i s e c o n o m i c a l t o s e n t e n c e t h e l o t w i t h o u t i n s p e c t i n g a n o t h e r i t e m . 
The Subnormal Case 
x and y a r e n e g a t i v e l y c o r r e l a t e d and d i s c o v e r y of a d e f e c t i v e i t e m 
would s u g g e s t a c c e p t a n c e . The a l t e r n a t i v e s f o r a d e c i s i o n a t any p o i n t i n 
t h e i n s p e c t i o n a r e : 
( 1 ) a c c e p t now, 
( 2 ) r e j e c t now, 
(3 ) i n s p e c t one more i t e m and r e j e c t t h e l o t i f t h e i t e m i n s p e c t e d 
i s good, 
+ K r ( N - n - 2 ) - E ( y | x + 2 n + 2 ) 
2k 
(k) i n s p e c t one more i t e m and a c c e p t t h e l o t i f t h e i t e m i n s p e c t e d 
i s bad , 
( 5 ) i n s p e c t two more i t e m s and r e j e c t t h e l o t i f t h e i t e m s i n ­
s p e c t e d a r e good, o r i f one o f them i s good, and 
( 6 ) i n s p e c t two more i t e m s and a c c e p t t h e l o t i f t h e two i t e m s i n ­
s p e c t e d a r e b a d . 
I n i t i a l l y , t h e d e c i s i o n i s made t o i n s p e c t t h e f i r s t i t e m . The e x p e c t e d 
c o s t s and t h e d e c i s i o n l o s s e s a s s o c i a t e d w i t h t h e d e c i s i o n r u l e s a r e c a l ­
c u l a t e d a s f o l l o w s : 
Accep t now 
K E(X) = E(X) ( 3 - 2 1 ) 
d 
R e j e c t now 
K p [ N - E ( x ) ] ( 3 - 2 2 ) 
I n s p e c t one i t e m and s e n t e n c e t h e l o t 
K + K + E ( y | x = 0) E(X)/N + K [ ( N - l ) - E ( y | x = l ) ] [ l - E ( X ) / N ] ( 3 - 2 3 ) 
I n s p e c t two i t e m s and s e n t e n c e t h e l o t 
K + 2K + E ( y | x = 0) [ E ( x ) / ( N - l ) ] [ (E(X) - l ) / N ] (3 -2*0 
I S 
+ [ ( N - l ) - E ( y | x = l ) ] 2 [ l - E ( X ) / N ] E ( X ) / ( N - 1 ) 
+ k [ ( N - 2 ) - E ( y | x = 2 ) ] [ ( 1 - E ( X ) / N ) ] [ l - E ( x ) / ( N - l ) ] 
I f M i n ( 3 - 2 1 , 3 -22) g ( 3 - 2 3 ) and ^ (3-2*0 i n s p e c t n o t h i n g and s e n t e n c e t h e 
l o t w i t h o u t i n s p e c t i o n , a c c e p t i n g i t o r r e j e c t i n g i t d e p e n d i n g on M i n ( 3 - 2 l , 
3 - 2 2 ) . O t h e r w i s e , i n s p e c t one i t e m . 
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I t e r a t i o n D e c i s i o n 
When t h e d e c i s i o n i s made t o i n s p e c t t h e f i r s t i t em, t h e p r o c e d u r e 
becomes g e n e r a l . I f a t any p o i n t d u r i n g i n s p e c t i o n n i t e m s have b e e n i n ­
s p e c t e d and x d e f e c t i v e s have b e e n found, t h e d e c i s i o n l o s s e s a r e 
Accep t now 
( K a = 1 ) E ( y | x n ) ( 3 - 2 5 ) 
R e j e c t now 
K r [ ( N - l ) - E ( y | x n ) ] ( 3 - 2 6 ) 
I n s p e c t one more i t e m and s e n t e n c e t h e l o t 
K s + ( K a = 1) E ( y | x n + 1 ) [ E ( y | x n ) / ( N - n ) ] + K p [ ( N - n - l ) ( 3 - 2 7 ) 
- E ( y | x + l n + 1 ) ] [ l - E ( y | x n ) / ( N - n ) ] 
I n s p e c t two more i t e m s and s e n t e n c e t h e l o t 
2K s + E ( y | x n + 2 ) [ E ( y | x n + 2 ) / ( N - n ) ] ( E ( y | x n + 2 ) - l ) / ( N - n - l ) ( 3 - 2 8 ) 
+ [ ( N - n - 1 ) - E ( y | x + l n + 1 ) ] 2 [ l - E ( y | x + l n + 2 ) / ( N - n ) ] 
* [ E ( y | x + l n + 2 ) / ( N - n - l ) ] + K p [ ( N - n - 2 ) - E ( y | x + 2 n + 2 ) ] 
• [ 1 - E ( y | x + 2 n + 2 ) / ( N - n ) ] [ l - E ( y | x + 2 n + 2 ) / ( N - n - l ) ] 
I f M i n ( 3 - 2 5 , 3 -26 ) ^ ( 3 - 2 7 ) and ^ ( 3 - 2 8 ) t e r m i n a t e i n s p e c t i o n and s e n t e n c e 
t h e l o t , o t h e r w i s e i n s p e c t one more i t em, s e t ( n + l ) e q u a l t o n and r e p e a t 
t h e p r o c e d u r e u n t i l i t i s e c o n o m i c a l t o s e n t e n c e t h e l o t w i t h o u t i n s p e c t ­
i n g a n o t h e r i t e m . 
The Normal Case 
I n t h e c a s e of a no rma l p r i o r d i s t r i b u t i o n , x and y a r e u n c o r r e -
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l a t e d , and no i n f o r m a t i o n a b o u t t h e r e m a i n d e r o f t h e l o t can be g a i n e d b y 
s a m p l i n g i n s p e c t i o n . I n t h i s c a s e , a c c e p t a n c e o r r e j e c t i o n w i t h o u t i n ­
s p e c t i o n a r e t h e o n l y l o g i c a l a l t e r n a t i v e s [ 8 ] . 
The c o s t o f i n s p e c t i n g a l l p r e v i o u s i t e m s i s a sunk c o s t w i t h r e ­
g a r d t o f u t u r e o r p r e s e n t d e c i s i o n s . T h e r e f o r e , i t i s l o g i c a l t o c o n s i d e r 
t h e c o s t o f i n s p e c t i n g t h e f i r s t i t em, t h e t o t a l f i x e d c o s t o f s a m p l i n g 
i n s p e c t i o n p l u s t h e a v e r a g e v a r i a b l e c o s t of i n s p e c t i n g one i t e m . Beyond 
t h e f i r s t i t em, o n l y t h e a v e r a g e v a r i a b l e c o s t o f s a m p l i n g i n s p e c t i o n i s 
r e l e v a n t t o t h e d e c i s i o n p r o c e s s [ 8 ] . 
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CHAPTER IV 
EVALUATION OF THE MODIFIED DECISION MODEL 
The m o d i f i e d s e q u e n t i a l s a m p l i n g p r o c e d u r e i s t e s t e d f o r a two-
component mixed b i n o m i a l p r i o r d i s t r i b u t i o n . The deve lopmen t of t h e 
component mixed b i n o m i a l p r i o r d i s t r i b u t i o n a p p e a r s i n G i l b r e a t h ' s work 
[ 8 ] a s f o l l o w s . 
I f a p r o c e s s g e n e r a t e s l o t s i n which t h e p r o b a b i l i t y o f a d e f e c ­
t i v e i s c o n s t a n t d u r i n g t h e p r o d u c t i o n of a l o t b u t v a r i e s from l o t t o 
l o t a c c o r d i n g t o a g i v e n w e i g h t f u n c t i o n , w(p ) , t h e d i s t r i b u t i o n of X 
f o r M p o s s i b l e l e v e l s i s 
i = l 
where 
M 
i = 1 
and w. ^ 0, i = 1, 2, 3, 
The mean i s 
E(X) = N p 
where 
M 
i = l 
The v a r i a n c e i s 
M M 
i = l i = l 
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The mixed b i n o m i a l d i s t r i b u t i o n i s h y p e r n o r m a l , s i n c e 
M - ^ 2 w , (P.- ~ P) 
= ( N - l ) Y. ^ = 5 K -
1=1 p q 
which i s p o s i t i v e f o r N > 1 . 
The e x p e c t e d number of d e f e c t i v e i t e m s i n t h e u n i n s p e c t e d p o r t i o n 
o f l o t s from which x d e f e c t i v e s have b e e n found i n a sample of n i t e m s i s 
M 
E ( y | x ) = (N-n) w . ( x ) p . ( l ^ ) 
i = l 
where 
x n - x 
v , ( x ) = - j j - i (U-5) 
x n - x 
k 1 1 1 
E q u a t i o n (*+-*0 may be w r i t t e n i n expanded form u s i n g (h-5) a s 
M x n - x 
E( - ( N - ) £ 1 ^ ^ P ± ( « ) 
. -. w. p . q. 
1=1 l l l 
D e c i s i o n Model f o r Mixed B i n o m i a l P r i o r D i s t r i b u t i o n 
I n i t i a l D e c i s i o n 
F i r s t , t h e d e c i s i o n i s made w h e t h e r t o i n s p e c t t h e f i r s t i t e m . 





L i = l 
M 
Z w i V N - N Z w x ^ 
i = l 
C t - 7 ) 
which i s t h e minimum l o s s i f t h e l o t i s s e n t e n c e d w i t h o u t i n s p e c t i o n . 
Compare t h i s l o s s t o t h e l o s s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t i n g 
one i t e m and t o t h e l o s s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t i n g two 
i t e m s . From ( 3 - 1 5 ) 
K . + K + 
f s { N - 1 ) Z h ^ i - p J ( 1 - w i p i ) 
~ l Z ^ i 1 
1=1 
+ K ( M \ M 
i = i V " ' 1 = 1 
L w i p i 
i = l 
From ( 3 - l 6 ) 
K_ + 2K + (N-2) 
f s 
' M 2 
, , w. q. 
V 1 1 p -
L M 
1 = 1 z ^ ^ 
M 
- Z w i p i 
i = l 
i = l 
1 -
N 
N - l 
M . 1 
I w i P i 
i = l 
+ K 
M 
w,- P.- 1A 
( ^ - 8 ) 
( ^ - 9 ) 
( N - l ) - (N-2) £ M 1 1 1 P ± 
1 = 1 t * i P i ^ " 
1=1 
/ M M 
1 " Z W l P l U Z " i P l + K r ( H " 2 ) " ( N " 2 ) Z ^ 
i = l / \ i = l / L i = l 
M 
i P i ' 
V w. p . ' 
Z_» i i 
i = l 
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M -i / M 
ilk I w i p i E w i p i - l / N 
1=1 J \ i = l 
I f ( ^ - 7 ) ^ (**~8) and = ( ^ - 9 ) i n s p e c t n o t h i n g and s e n t e n c e t h e l o t . Other ­
w i se i n s p e c t one i t e m . 
I t e r a t i v e D e c i s i o n P r o c e d u r e 
Once t h e d e c i s i o n i s made t o i n s p e c t one i t em, t h e d e c i s i o n p r o ­
c e d u r e i s g e n e r a l . From ( 3 - 1 7 ) and ( 3 - l 8 ) , choose 
Min 
M x n - x 
W 4 P.- ^ 
1=1 \ T T ^ x „ n - x x x x w. p . q. 
•* 
i= 
( ^ - 1 0 ) 
K (N-n) 
r 
/ M x n - x \ 
1 V i * i * i 
- L ~JL p i 
V i = l V w x n - x 
i = l 
/ J 
Compare t h i s l o s s t o t h e l o s s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t i n g 
( n + l ) i t e m s and t o t h e l o s s i f t h e l o t i s s e n t e n c e d a f t e r i n s p e c t i n g (n+2) 




x n - x + 1 
w.- P.- <L 
i = l \ w. p . x q . n " x + 1 
i= 
M x n - x 
w . P.. q,. 
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M x+1 n - x w. p . q. 
1 - ) — p . 
M l - z 
n c- x + l n - x =1 ) w. p . q. 
LJ 1 1 ^1 
M x n - x w. p . q. l l l 
z 
i = l 
M * i I ~ r x n - x "-1=1 > w. p . q. .L-J-l l l l 1=1 
From ( 3 - 2 0 ) 
2K + [ ( N - n - 2 ) ] 
s 
M x n-x+2 
y ~—— 
i . _ r—i x n -x+2 
>-i=l ) w. p . q. 
.LJ- I r i ^1 
1=1 
( 4 - 1 2 ) 
1 - N-n-N 
M x n -x+2 
2 ^ " j * j *1 
- n M 
1=1 Y w. p . q l l l 1=1 
x n -x+2 
M x n -x+2 
n N - n - 2 V - W 1 P 1 
" N - n - 1 L, M x n _ x + £ ? ! 
1=1 £ v P , 
1=1 
+ K ( N - n - l ) - ( N - n - 2 ) ^ 
M x + l n - x + 1 w. p . q. l l l 
M * i — x + l n - x + 1 
1 = 1 A w i p i i i 
i = l 
» 2 1 - N-n-
^ Z 
M x + l n - x + 1 
P . q. 
l l l 
H - n A x + l n - x + l * 1 1=1 £ v p . q . 
1 = 1 
N - n - 2 y 1 
- n - l 
M x + l n - x + 1 w. p . q. l l i 
N - 1 ^ M x + ] _ - 1 
1=1 £ v p . q ± 
1=1 
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+ K (N-n -2 ) - ( N - n - 2 ) ^ ^JL 
M x+2 n - x 
w. p . q. ^ 1 l 
_, x+2 n - x 1=1 > w. p . q. /-» l l l i = l 
M x+2 n - x 
w. P . q, 
I N 
N - n - 2 _ _ L 1 _ _ _ _ 2 L 
- n ) ( N - n - l ) Z_ M _ Q — c- x+2 n - x 
L=1 ) w. p . q. 
i = l 
M 
(N-n -2 ) ^ 
w. p . q. 
l l l 
, £ x - 2 n - 2 " 1 
= 1 L w i p i q i 
i = l 
P , - 1 
I f ( 4 - 1 0 ) ^ ( 4 - l l ) and ^ ( 4 - 1 2 ) t h e n t e r m i n a t e i n s p e c t i o n a f t e r i n s p e c t i n g 
n i t e m s and s e n t e n c e t h e l o t . O t h e r w i s e s e t ( n + l ) e q u a l t o n and r e p e a t 
t h e i t e r a t i v e p r o c e d u r e u n t i l i t i s e c o n o m i c a l t o s e n t e n c e t h e l o t w i t h o u t 
f u r t h e r i n s p e c t i o n . 
Programming of t h e M o d i f i e d D e c i s i o n Model 
G i l b r e a t h programmed h i s d e c i s i o n model f o r t h e B u r r o u g h s 220 e l e c ­
t r o n i c d i g i t a l compu te r . H i s p rogram was a p p r o p r i a t e l y a l t e r e d f o r t h e 
B u r r o u g h s B-5500 computer w i t h n e c e s s a r y changes f o r t h e m o d i f i e d d e c i s i o n 
m o d e l . The m o d i f i e d s e q u e n t i a l p r o c e d u r e was t h e n t e s t e d f o r t h e two-
component mixed b i n o m i a l p r i o r d i s t r i b u t i o n . The p rogram was w r i t t e n f o r 
an M component mixed b i n o m i a l p r i o r d i s t r i b u t i o n and works f o r M ^ 1 2 . 
The p rogram c o u l d even be u s e d f o r more t h a n t w e l v e components w i t h some 
m i n o r c h a n g e s . 
S i m u l a t i o n of L o t s 
G i l b r e a t h u s e d a s i m u l a t i o n p r o c e d u r e i n which l o t s o f s i z e N a r e 
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g e n e r a t e d a s a r r a y s , X ( 0 ) , e a c h t i m e a p r e v i o u s l o t i s s e n t e n c e d . Fo r 
e a c h N a t a l l p o i n t s i n t h e t e s t p r o c e d u r e , 100 l o t s a r e g e n e r a t e d and 
s e n t e n c e d . The a r r a y i s t h e n f i l l e d w i t h z e r o s and o n e s , z e r o s r e p r e s e n t ­
i n g good i t e m s and ones r e p r e s e n t i n g had i t e m s . The o n e s a r e added f o r 
e a c h l o t g e n e r a t e d . The sum i s t h e number of d e f e c t i v e s i n t h e g e n e r a t e d 
l o t . T w e l v e - d i g i t random numbers a r e u s e d t o d e t e r m i n e t h e p r o p o r t i o n 
f r a c t i o n d e f e c t i v e p]_ of t h e l o t and t o d e t e r m i n e t h e w e i g h t f a c t o r w^ of 
e a c h f r a c t i o n d e f e c t i v e p . F i g u r e 1 [8 ] i l l u s t r a t e s t h e l o t g e n e r a t i o n 
p r o c e s s . 
Sampl ing P r o c e d u r e 
The s a m p l i n g p r o c e d u r e u s e d b y G i l b r e a t h u s e s t e n - d i g i t random 
numbers f o r s e l e c t i n g e a c h i t e m i n a sample from t h e l o t s t o r e d i n t h e 
compute r memory. I n t h i s c a s e , t w e l v e - d i g i t random numbers a r e used,, A 
s t a n d a r d p r o c e d u r e s t o r e d i n t h e computer memory i s u t i l i z e d t o g e n e r a t e 
t w e l v e - d i g i t random numbers . The random numbers a r e g e n e r a t e d such t h a t 
t h e s e l i e b e t w e e n 0 and 1 . To a c h i e v e i n t e g e r v a l u e s , t h e ENTIER i n s t r u c ­
t i o n f o r t h e B u r r o u g h s B-5500 i s employed . F i g u r e 2 [8 ] i l l u s t r a t e s t h e 
s a m p l i n g p r o c e d u r e . 
Cos t A n a l y s i s 
V a l u e s of l o t s i z e s N x , N 2 , N 3 , , p r o c e s s f r a c t i o n d e f e c t i v e s 
Px and p 2 , and w e i g h t f a c t o r s w x and w 2 a r e f ed i n t o t h e computer f o r 
e a c h c o m b i n a t i o n of c o s t p a r a m e t e r s K g and K^. K ,̂ i s a lways h e l d z e r o . 
The v a l u e s of t h e v a r i o u s p a r a m e t e r s u s e d a r e k e p t t h e same a s i n H a l d ' s 
and G i l b r e a t h ' s work. T h i s i s t o compare t h e e f f i c i e n c y of t h i s p r o c e d u r e 
t o H a l d ' s optimum s i n g l e s a m p l i n g p r o c e d u r e and t o G i l b r e a t h ' s s e q u e n t i a l 
s a m p l i n g p r o c e d u r e . One h u n d r e d l o t s a r e g e n e r a t e d and s e n t e n c e d f o r e a c h 
G e n e r a t e 
R.N. 
(Random N o . ) 
F i g u r e 1 . L o t G e n e r a t i o n P r o c e d u r e 
J_JLJL»->̂\~. V- O 
A d d i t i o n a l 
I t e m 
I n s p e c t 
I n i t i a l 
I t e m 
k - 0 
• t t t 
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l o t s i z e . The number o f d e f e c t i v e s i n t h e g e n e r a t e d l o t , sample s i z e , 
number of d e f e c t i v e s i n t h e sample , d e c i s i o n w h e t h e r t o a c c e p t o r r e j e c t 
t h e l o t a f t e r t h e l o t i s s e n t e n c e d , and t h e t o t a l of i n s p e c t i o n c o s t s and 
d e c i s i o n l o s s e s a r e computed and r e c o r d e d f o r e a c h l o t g e n e r a t e d . The 
t o t a l s of t h e i n s p e c t i o n c o s t s and t h e d e c i s i o n l o s s e s computed f o r e a c h 
l o t g e n e r a t e d a r e added and r e c o r d e d . The sample s i z e s and t h e c o s t s 
computed a r e a v e r a g e d o v e r t h e 100 l o t s t o a r r i v e a t t h e a v e r a g e sample 
s i z e and a v e r a g e u n i t c o s t . The summary of t h e s e c a l c u l a t i o n s a l o n g w i t h 
t h e r e s u l t s o f H a l d ' s optimum s i n g l e s a m p l i n g p r o c e d u r e and G i l b r e a t h ' s 
s e q u e n t i a l s a m p l i n g p r o c e d u r e a p p e a r i n T a b l e s 1, 2, 3, 4, and 5» U n i t 
c o s t s of t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e a r e compared w i t h t h e u n i t 
c o s t s of s e n t e n c i n g t h e l o t w i t h o u t i n s p e c t i o n and of t h e u s e of H a l d ' s 
and G i l b r e a t h ' s p r o c e d u r e s . 
Model E f f e c t i v e n e s s 
The p r o p o s e d s e q u e n t i a l p r o c e d u r e i s e v a l u a t e d f o r t h r e e v a l u e s of 
(P2 - P i ) 
( 1 ) p 2 = 0 . 5 , P i = 0 . 1 , ( p 2 - P l ) = 0 . 4 
K = K = 0 . 2 K = 0 . 0 
r s f 
( 2 ) p 2 = 0 . 3 , P i = 0 . 0 6 , ( p 2 - P l ) = 0 . 2 4 
K = K = 0 . 1 2 , and r s 
( 3 ) P i = 0 . 1 , p 2 = 0 . 0 2 , ( p 2 - P l ) = 0 . 0 8 
K = K = 0 . 0 5 r s 
When p 2 - p j I s Smal l ( p 2 = 0 . 1 and P i = 0 . 0 2 ) , The r e s u l t s a r e 
mos t f a v o r a b l e f o r t h i s c a s e . The t e s t f o r t h e d i f f e r e n c e s i n u n i t c o s t s 
i s a p p l i e d t o t h e s i n g l e s a m p l i n g v e r s u s t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e 
T a b l e 1 . D a t a f o r t h e Mod i f i ed S e q u e n t i a l Sampl ing P r o c e d u r e , G i l b r e a t h ' s S e q u e n t i a l 
Sampl ing P l a n , and H a l d ' s Optimum S i n g l e Sampl ing P l a n 
P i = 0 . 1 , p 2 = 0 . 5 , K s = K r = 0 . 2 , W l = 0 . 8 , w 2 = 0 . 2 
Average H a l d ' s G i l b r e a t h ' s Mod i f i ed Cos t o f E x p e c t e d Average Cos t Average Cos t 
L o t Optimum S e q u e n t i a l S e q u e n t i a l A c c e p t i n g Cost G i l b r e a t h ' s M o d i f i e d 
S i z e S i n g l e Average Average W i t h o u t H a l d ' s S e q u e n t i a l S e q u e n t i a l 
Sample Sample Sample I n s p e c t i o n Optimum 
S i z e S i z e S i z e 
N n n n $ / c a * / c a * / c a * / c a 
4 1 1 1 0 1800 0 . 1 5 9 8 0 .1450 0 . 1 9 0 0 * 
12 2 1 .82 1-91 0 1800 0 .1435 0 . 1 4 4 8 0 . 1 3 1 3 
25 5 2 . 3 8 2 . 7 7 0 1800 0 . 1 3 6 2 0 . 1 4 3 4 0 . 1 2 4 6 
38 6 2 . 4 8 2 . 5 5 0 1800 0 . 1 2 9 4 0 .1375 0 . 1 3 2 3 
4 i 
CO 2 . 5 7 2 . 5 3 0 1800 0 . 1 3 0 7 0 .1365 0 . 1 2 9 6 
57 9 2 . 5 7 2 . 6 2 0 1800 0 . 1 2 4 7 0 .1395 0 . 1 2 0 0 
85 12 2 . 5 6 2 . 5 1 0 1800 0 .1205 0 .1280 0 . 1 2 7 0 
113 13 2 . 4 9 2 . 5 4 0 1800 0 . 1 1 6 7 0 . 1 1 9 2 0 . 1 2 6 1 
165 16 3 . 5 2 3 . 5 7 0 1800 0 .1135 0 . 1 2 3 6 0 . 1 2 6 6 
213 17 3 .39 3-75 0 1800 0 . 1 1 1 1 0 .1209 0 . 1 2 8 7 
297 20 3 .29 3 . 5 8 0 1800 0 . 1 0 9 0 0 . 1 2 4 3 0 . 1 2 0 8 
492 2k 3 . 3 7 3 . 3 2 0 .1800 0 . 1 0 6 2 0 . 1 2 6 2 0 . 1 2 4 7 
680 27 3 . 7 7 3 .45 0 . 1 8 0 0 0 . 1 0 4 9 0 . 1 2 7 1 O0I227 
859 28 3*37 3-53 0 1800 0 . i o 4 i 0 . 1 3 2 6 0 . 1 2 2 7 
•3f 
T h i s v a l u e i s n o t c o n s i d e r e d in t h e a n a l y s i s b e c a u s e t h i s v a l u e d e v i a t e s t o o much from o t h e r 
v a l u e s . 
T a b l e 2 . D a t a f o r t h e Mod i f i ed S e q u e n t i a l Sampl ing P r o c e d u r e , G i l b r e a t h ' s S e q u e n t i a l 
Sampl ing P l a n , and H a l d ' s Optimum S i n g l e Sampl ing P l a n 
P i = 0 . 1 , p 2 = 0 . 5 , K s = 0 . 2 , = 0 . 3 , W! = 0 . 8 , w 2 = 0 . 2 
Average H a l d ' s G i l b r e a t h ' s Mod i f i ed Cost of E x p e c t e d Average Cost Average Cos t 
L o t Optimum S e q u e n t i a l S e q u e n t i a l A c c e p t i n g Cost G i l b r e a t h ' s M o d i f i e d 
S i z e S i n g l e Average Average W i t h o u t H a l d ' s S e q u e n t i a l S e q u e n t i a l 
Sample Sample Sample I n s p e c t i o n Optimum 
S i z e S i z e S i z e 
N n n n * / c a * / c a 
5 0 1 1 0 . ,18000 0 .18000 0 .17480 0 .18680 
33 3 2 . 0 9 2 . 3 8 0. .18000 0 .15345 0 .157^5 0 . 1 4 3 9 1 
51 k 2 . 1 1 2 . 1 2 0. .18000 0 .14378 o . i 4 o i o 0 . 1 5 1 3 3 
84 7 2 . 2 3 2 . 1 9 0. ,18000 0 .13524 o . i 4 6 4 o 0 . 1 4 2 1 3 
115 10 2.k0 2 . 0 0 0. . 18000 o . i 3 o 4 o 0 . 1 4 5 9 1 0 . 1 6 5 6 1 
154 11 2 . 2 3 2 . 0 7 0. . 18000 0 .12614 0 . 1 3 0 2 1 0 . 1 5 8 9 0 
22k ik 2.2k 2 . 2 6 0. ,18000 0 .12269 0 . 1 6 2 2 1 0 . 1 5 3 4 4 
291 15 2.21 2 . 3 5 0. .18000 0 .12020 0 . 1 2 3 0 3 0 . 1 3 6 7 2 
426 18 2 . 0 2 2 . 3 2 0. ,18000 0 .11786 0 .15929 0 . 1 4 2 0 3 
5 4 l 19 2 . 3 0 2 . 2 8 0. ,18000 0 .11642 0 .15920 0 . 1 6 1 2 7 
715 22 2 . 2 5 2 . 2 4 0. .18000 0 .11512 0 .14279 0 . 1 4 7 2 8 
9+2 25 2 . 3 8 2 . 3 7 0. .18000 o . n 4 i 6 0 .14359 0 . 1 3 6 6 6 
Tab le 3« D a t a f o r t h e M o d i f i e d S e q u e n t i a l Sampl ing P r o c e d u r e , G i l b r e a t h ' s S e q u e n t i a l 
Sampl ing P l a n , and H a l d ' s Optimum S i n g l e Sampl ing P l a n 
P l = 0 . 1 , p 2 = 0 . 5 , K s = 0 . 2 , K r = 0 . 4 , w x = 0 . 8 , w 2 = 0 . 2 
Average H a l d ' s G i l b r e a t h ' s M o d i f i e d Cos t of E x p e c t e d Average Cos t Average C o s t 
L o t Optimum S e q u e n t i a l S e q u e n t i a l A c c e p t i n g Cos t G i l b r e a t h ' s M o d i f i e d 
S i z e S i n g l e Average Average W i t h o u t H a l d ' s S e q u e n t i a l S e q u e n t i a l 
Sample Sample Sample I n s p e c t i o n Optimum 
S i z e S i z e S i z e 
N n n n * / c a 
12 0 1 .44 1 .52 0 . 1 8 0 0 0 0 .18000 0 . 1 6 9 8 3 0 . 1 6 5 8 3 
157 5 1 .62 1 .23 0 .18000 0 .15332 0 .16032 0 . 1 4 2 8 1 
173 8 1 .70 1 . 5 1 0 .18000 0 .14549 0 .18424 0 . 1 7 1 7 7 
243 9 1 .36 1-59 0 . 1 8 0 0 0 0 .13929 0 .17002 0 . 1 6 2 8 4 
343 12 i . 4 o 0 . 1 8 0 0 0 0 .13490 0 .14942 0 .18259 
439 13 1 .50 1 . 5 1 0 . 1 8 0 0 0 0 . 1 3 1 4 4 O.15907 0 . 1 7 5 7 8 
629 16 i . 4 i 1 .52 0 .18000 0 .12886 0 .13350 O.15634 
796 17 1 .87 1 .47 0 . 1 8 0 0 0 0 .12689 0 .14932 0 .15272 
T a b l e 4 . D a t a f o r t h e Mod i f i ed S e q u e n t i a l Sampl ing P r o c e d u r e , G i l b r e a t h ' s S e q u e n t i a l 
Sampl ing P l an , and H a l d ' s Optimum S i n g l e Sampl ing P l a n 
P i = 0 . 0 6 , p 2 = 0 .30 , K s = 0 . 1 2 , K r = 0 . 1 2 , w x = 0 . 8 , w 2 = 0 . 2 0 
Average H a l d ' s G i l b r e a t h ' s Mod i f i ed Cos t o f E x p e c t e d Average Cos t Average Cost 
L o t Optimum S e q u e n t i a l S e q u e n t i a l A c c e p t i n g Cos t G i l b r e a t h ' s M o d i f i e d 
S i z e S i n g l e Average Average W i t h o u t H a l d ' s S e q u e n t i a l S e q u e n t i a l 
Sample Sample Sample I n s p e c t i o n Optimum 
S i z e S i z e S i z e 
N n n n * / c a * / c a $ / c a 
44 9 4 . 1 2 4 . 1 6 0. .10800 0 .08612 0 .08985 0 .08965 
92 15 3 . 9 7 4 . 0 9 0. .10800 o .o8o4o 0 .08742 0 .09385 
162 22 5 . 2 3 5 . 2 2 0. .10800 0 . 0 7 6 2 8 0 . 0 7 5 4 7 0 .08065 
260 28 4 . 8 2 4 . 8 3 0. ,10800 0 . 0 7 3 5 0 0 .08912 0 .08836 
407 3 ^ 4 . 9 2 5 . o 4 0. ,10800 0 . 0 7 1 3 1 0 . 0 7 8 4 6 0 . 0 7 9 9 6 
642 41 4 . 9 1 5 .15 0. ,10800 0 .07059 O.08005 0 . 0 8 5 4 7 
9 7 1 57 4 . 8 4 5 . 1 8 0, .10800 0 . 0 6 7 3 1 O.08106 0 .08199 
Tab le 5- D a t a f o r t h e M o d i f i e d S e q u e n t i a l Sampl ing P r o c e d u r e , G i l b r e a t h ' s S e q u e n t i a l 
Sampl ing P l a n , and H a l d ' s Optimum S i n g l e Sampl ing P l a n 
P i = 0 . 0 2 , p 2 = 0 .10 , K s = 0 . 0 5 , = 0 . 0 5 , w x = 0 . 8 , w 2 = 0 . 2 
Average H a l d ' s G i l b r e a t h ' s M o d i f i e d Cost of E x p e c t e d Average Cos t Average Cos t 
L o t Optimum S e q u e n t i a l S e q u e n t i a l A c c e p t i n g Cost G i l b r e a t h ' s M o d i f i e d 
S i z e S i n g l e Average Average W i t h o u t H a l d ' s S e q u e n t i a l S e q u e n t i a l 
Sample Sample Sample I n s p e c t i o n Optimum 
S i z e S i z e S i z e 
N n n n * / c a $ / c a * / c a * / c a 
303 40 7 . 9 6 8 . 2 8 0 . 0 3 6 0 0 0 .03134 0 .03500 0 . 0 3 0 3 3 
528 60 8 . 8 5 8 . 4 i 0 . 0 3 6 0 0 0 . 0 2 9 8 4 0 . 0 3 2 6 3 0 .03397 
850 80 8 . 6 4 8 . 3 0 0 . 0 3 6 0 0 0 .02870 0 .03379 0 . 0 3 6 0 7 
1000 — 8 . 7 4 0 . 0 3 6 0 0 0 .03239 
k2 
and t h e p r o p o s e d s e q u e n t i a l p r o c e d u r e v e r s u s t h e m o d i f i e d s e q u e n t i a l p r o ­
c e d u r e . There a r e no s i g n i f i c a n t d i f f e r e n c e s among t h e t h r e e p r o c e d u r e s . 
The a v e r a g e economic d i f f e r e n c e b e t w e e n t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e 
and t h e optimum s i n g l e s a m p l i n g , and t h e economic d i f f e r e n c e b e t w e e n t h e 
m o d i f i e d s e q u e n t i a l p r o c e d u r e and t h e s i n g l e s a m p l i n g a r e 0 . 0 0 0 1 3 9 / C a and 
0 . 0 0 3 5 0 3 / C a , r e s p e c t i v e l y . 
When p 2 - p x I s I n t e r m e d i a t e ( p g = 0 . 3 and p x = O . 0 6 ) . The " t " t e s t 
f o r t h e d i f f e r e n c e s i n u n i t c o s t s was a p p l i e d . There i s no s i g n i f i c a n t 
d i f f e r e n c e b e t w e e n t h e u n i t c o s t s o f G i l b r e a t h ' s s e q u e n t i a l p r o c e d u r e and 
t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e . The a v e r a g e d i f f e r e n c e i s 0.00hrJ2k/Ca. 
H a l d ' s s i n g l e s a m p l i n g p r o c e d u r e t e s t e d s i g n i f i c a n t l y s u p e r i o r t o t h e mod i ­
f i e d s e q u e n t i a l s a m p l i n g . The a v e r a g e d i f f e r e n c e i s 0 . 0 1 0 4 9 / C a . 
When p 2 - pj_ I S L a r g e ( p 2 = 0 . 0 5 and P i = O . l ) . The same t e s t was 
a p p l i e d t o t h e s e r e s u l t s . There i s n o t a s i g n i f i c a n t d i f f e r e n c e i n t h e 
u n i t c o s t s of t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e and G i l b r e a t h ' s s e q u e n t i a l 
p r o c e d u r e . The a v e r a g e d i f f e r e n c e i s -O.OO5052/C . H a l d ' s s i n g l e s a m p l i n g 
a 
p r o c e d u r e i s s i g n i f i c a n t l y s u p e r i o r t o t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e . 
The a v e r a g e d i f f e r e n c e i n u n i t c o s t s b e t w e e n t h e m o d i f i e d s e q u e n t i a l p r o ­
c e d u r e and t h e s i n g l e s a m p l i n g p l a n i s 0 . 0 0 7 5 ^ 5 / 0 • 
a 
F i g u r e 3 shows t h e compar i son of a v e r a g e u n i t c o s t s f o r t h e m o d i f i e d 
s e q u e n t i a l p l a n , G i l b r e a t h ' s s e q u e n t i a l p l a n , H a l d ' s s i n g l e s a m p l i n g p l a n , 
and a c c e p t a n c e o f t h e l o t w i t h o u t i n s p e c t i o n . T a b l e s 1, 4, and 5 and F i g ­
u r e 3 show t h e e f f e c t of changes i n p 2 - P i on t h e u n i t c o s t s of i n s p e c ­
t i o n . 
P r o b a b i l i t y of A c c e p t a n c e 
Fo r e a c h l o t s i z e , 100 l o t s were g e n e r a t e d and s e n t e n c e d . The p r o b -
F i g u r e 3» Comparison of U n i t C o s t s f o r V a l u e s of ( p 2 - P i ) j P i < P2 
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a b i l i t y of a c c e p t a n c e i s c a l c u l a t e d a s t h e r a t i o of t h e number of g e n e r a t e d 
l o t s a c c e p t e d t o t h e number o f l o t s g e n e r a t e d and s e n t e n c e d . Average Out­
g o i n g Q u a l i t y (A.O.Q,. ) f o r a l l v a l u e s o f p 2 - P i i s i n v e s t i g a t e d . F i g u r e s 
k, 5j J, and 8 show t h e comparab le p r o b a b i l i t i e s of a c c e p t a n c e f o r s i n g l e 
s a m p l i n g , G i l b r e a t h ' s p r o p o s e d s e q u e n t i a l s a m p l i n g , and t h e m o d i f i e d s e ­
q u e n t i a l s a m p l i n g p r o c e d u r e s . The p r o b a b i l i t y o f a c c e p t a n c e f o r t h e mod i ­
f i e d s e q u e n t i a l p r o c e d u r e i s i n a l l c a s e s comparab le t o G i l b r e a t h ' s s e ­
q u e n t i a l p r o c e d u r e , b u t i t i s l e s s t h a n t h a t c o r r e s p o n d i n g p r o b a b i l i t y 
f o r t h e s i n g l e s a m p l i n g p r o c e d u r e . The a v e r a g e sample s i z e s f o r t h e modi ­
f i e d s e q u e n t i a l p l a n s a r e l e s s t h a n c o r r e s p o n d i n g s i n g l e s a m p l i n g p l a n s 
b u t a r e comparab le t o G i l b r e a t h ' s s e q u e n t i a l p l a n s . The m o d i f i e d s e q u e n ­
t i a l p r o c e d u r e g i v e s no c o s t a d v a n t a g e o v e r G i l b r e a t h ' s s e q u e n t i a l p r o ­
c e d u r e . The optimum s i n g l e s a m p l i n g p r o c e d u r e i s more e c o n o m i c a l t h a n 
t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e . 
S e n s i t i v i t y A n a l y s i s o f t h e M o d i f i e d S e q u e n t i a l P r o c e d u r e 
E f f e c t o f t h e Change i n Cost P a r a m e t e r s 
Fo r px = 0 . 1 and p 2 = 0 . 5 , K r i s a s s i g n e d t h r e e d i f f e r e n t v a l u e s , 
K r = 0 . 2 , 0 . 3 , and 0 . 4 , and t h e model i s e v a l u a t e d . The model i s compared 
w i t h H a l d ' s s i n g l e s a m p l i n g and G i l b r e a t h ' s s e q u e n t i a l s a m p l i n g p r o c e d u r e s . 
These v a l u e s a r e t a b u l a t e d i n T a b l e s 1, 2, and 3* There i s n o t a s i g n i f i ­
c a n t d i f f e r e n c e i n t h e u n i t c o s t s o f G i l b r e a t h ' s s e q u e n t i a l p r o c e d u r e and 
t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e . I n t h e f i r s t two c a s e s , t h e optimum 
s i n g l e s a m p l i n g i s more e c o n o m i c a l t h a n t h e m o d i f i e d s e q u e n t i a l s a m p l i n g . 
I n t h e t h i r d c a s e , t h e r e i s no s i g n i f i c a n t d i f f e r e n c e i n t h e u n i t c o s t s 
b e t w e e n t h e m o d i f i e d s e q u e n t i a l s a m p l i n g and t h e optimum s i n g l e s a m p l i n g 
p r o c e d u r e s . 
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The m o d i f i e d p r o c e d u r e i s r e j e c t e d w i t h o u t i n s p e c t i o n when K r ^ px 
and a c c e p t e d w i t h o u t i n s p e c t i o n when K p ^ p 2 . For p 2 < K r < p 2 , t h e p r o ­
c e d u r e a c c e p t s o r r e j e c t s a c c o r d i n g t o t h e c o s t a n a l y s i s . 
E f f e c t of L o t S i z e on S e q u e n t i a l P l a n s ( p g - p x = 0 . 4 ) 
F o r K r = 0 . 2 and N = 4, t h e s e q u e n t i a l d e c i s i o n r u l e i s e q u i v a l e n t 
t o t h e s i n g l e s a m p l i n g p l a n (n = 1 and c = 0 ) . F o r N = 12, t h e s e q u e n t i a l 
p l a n i s e q u i v a l e n t t o (n = 2 and c = 0 ) , w i t h c u r t a i l e d i n s p e c t i o n . F o r 
l o t s i z e s b e t w e e n 24 and 114, t h e s e q u e n t i a l p l a n i s e q u i v a l e n t t o t h e 
s i n g l e s a m p l i n g p l a n (n = 3 and c = 0 ) , w i t h c u r t a i l e d i n s p e c t i o n . Beyond 
a l o t s i z e o f l 6 4 , t h e p r o c e d u r e i s t r u l y s e q u e n t i a l . 
Fo r K r = 0 . 3 , t h e d e c i s i o n r u l e i s s e q u e n t i a l f o r a l l v a l u e s o f No 
The p r o b a b i l i t y o f a c c e p t a n c e i n c r e a s e s i n d i c a t i n g a p e n a l t y f o r w r o n g l y 
r e j e c t i n g good i t e m s . F o r K r = 0 . 4 , t h e d e c i s i o n r u l e i s e q u i v a l e n t t o 
s i n g l e s a m p l i n g (n = 1 and c = 0 ) , when N i s l e s s t h a n 1 5 8 . The p r o b a b i ­
l i t y of a c c e p t a n c e a g a i n i n c r e a s e s i n d i c a t i n g s e n s i t i v i t y o f d e s i g n f o r 
w r o n g l y r e j e c t i n g good i t e m s . 
Fo r p 2 - P i = 0 . 0 8 and = 0 . 0 5 , t h e d e c i s i o n r u l e i s e q u i v a l e n t 
t o s i n g l e s a m p l i n g (n = 8, c = 0 ) , when N i s l e s s t h a n 304 . I t i s t r u l y 
s e q u e n t i a l when N i s more t h a n 304 . 
Fo r P2 - P i = 0 . 2 4 and = . 1 2 , t h e d e c i s i o n p r o c e d u r e i s t r u l y 
s e q u e n t i a l f o r a l l v a l u e s o f N. 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
C o n c l u s i o n s 
The r e s u l t s of t h i s s t u d y i n d i c a t e t h e f o l l o w i n g c o n c l u s i o n s . 
1 . The m o d i f i e d s e q u e n t i a l p r o c e d u r e i s comparab le t o G i l b r e a t h ' s 
s e q u e n t i a l p r o c e d u r e . The a v e r a g e u n i t c o s t s a r e n o t s i g n i f i c a n t l y d i f ­
f e r e n t from G i l b r e a t h ' s p r o c e d u r e . 
2 . The m o d i f i c a t i o n of G i l b r e a t h ' s d e c i s i o n p r o c e d u r e d i d n o t 
h e l p t o r e d u c e t h e economic gap b e t w e e n H a l d ' s optimum s i n g l e s a m p l i n g 
and G i l b r e a t h ' s s e q u e n t i a l s a m p l i n g . 
3 . Average sample s i z e s a r e of t h e same o r d e r i n b o t h G i l b r e a t h ' s 
s e q u e n t i a l p r o c e d u r e and t h e m o d i f i e d s e q u e n t i a l p r o c e d u r e . L o t s a r e 
s e n t e n c e d a f t e r e x a m i n a t i o n of s m a l l s amp le s , which i s t h e r e a s o n f o r 
i n c r e a s e d c o s t s i n t h e s e q u e n t i a l p r o c e d u r e s . 
4 . The m o d i f i e d s e q u e n t i a l p r o c e d u r e i s e c o n o m i c a l l y s u p e r i o r t o 
a c c e p t i n g l o t s w i t h o u t i n s p e c t i o n . G i l b r e a t h ' s s e q u e n t i a l p r o c e d u r e g i v e s 
t h e same r e s u l t . 
Re commendat i on s 
On t h e b a s i s o f t h i s r e s e a r c h , t h e f o l l o w i n g r ecommenda t ions a r e 
made. 
1 . A f u r t h e r m o d i f i c a t i o n i n G i l b r e a t h ' s d e c i s i o n r u l e i s recom­
mended which i s a s f o l l o w s : t h e i n s p e c t i o n w i l l be t e r m i n a t e d a t any 
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p o i n t , f o r which t h e e x p e c t e d d e c i s i o n l o s s i s l e s s t h a n t h e c o s t of i n ­
s p e c t i n g one more i t e m p l u s t h e e x p e c t e d d e c i s i o n l o s s i f t h e l o t i s 
s e n t e n c e d a t t h a t p o i n t , and l e s s t h a n t h e c o s t of i n s p e c t i n g two more 
i t e m s p l u s t h e e x p e c t e d d e c i s i o n l o s s i f t h e l o t i s s e n t e n c e d a t t h a t 
p o i n t , and a l s o l e s s t h a n t h e c o s t of i n s p e c t i n g t h r e e more i t e m s p l u s 
t h e e x p e c t e d d e c i s i o n l o s s i f t h e l o t i s s e n t e n c e d a t t h a t p o i n t . O t h e r ­
w i s e , one a d d i t i o n a l i t e m w i l l he i n s p e c t e d and t h e p r o c e d u r e c o n t i n u e d 
u n t i l i t i s e c o n o m i c a l t o s e n t e n c e t h e l o t w i t h no f u r t h e r i n s p e c t i o n . 
2 . R e s e a r c h t o w a r d s d e v e l o p i n g an a n a l y t i c a l s o l u t i o n f o r e v a l u a t ­
i n g t h e e x p e c t e d c o s t of G i l b r e a t h ' s s e q u e n t i a l p r o c e d u r e i s recommendedo 
A dynamic programming a p p r o a c h may be a p p r o p r i a t e f o r t h i s p u r p o s e , 
3 . G i l b r e a t h recommended t h a t t h e a v o i d a n c e of e a r l y d e c i s i o n s 
r e s u l t i n g from t h e i n c o n c l u s i v e n e s s of t h e i n f o r m a t i o n a v a i l a b l e from 
v e r y s m a l l s amples would improve t h e p r o p o s e d s e q u e n t i a l p r o c e d u r e . I n 
s e q u e n t i a l p r o b a b i l i t y r a t i o t e s t s , sample s i z e i s c o n s t r a i n e d , i . e . , a 
minimum i s imposed by o p e r a t i n g c h a r a c t e r i s t i c . Development of a con­
s t r a i n t on sample s i z e s w i t h t h e s e B a y e s i a n s e q u e n t i a l p r o c e d u r e s m i g h t 
improve t h e i r c o s t r e l a t i v e t o H a l d ' s optimum s i n g l e s a m p l i n g . One con­
s t r a i n t on sample s i z e may be t o c o n t i n u e s e q u e n t i a l p r o c e d u r e t o a p o i n t 




ALGOL PROGRAM FOR THE MODIFIED SEQUENTIAL PROCEDURE 
COMMENT SUSHIL KUMAR IE 7 0 0 MIX£D BINOMIAL SEQENTIAL SAMPLING) 
REAL E P E P P G P R P S P F P A P H P H P P J » J P P K P K P P L P L P P Q P Q P P T P T P P U P U P P C P B P R N , 
K P A P K P B P K P C P K P D P K P E P K P F P K P G P T P A # T P B P T P C P T P D P T P E P T P F P T P G P 
T P H P T P I P T P J P K W P K W P P L 0 T P S 1 P S 2 # D D P T H P T L J 
INTEGER A B P B C P M P X S P S S P A C C E P T P D P O P X L P V P R N P P O P P Z P Z O P I P C C P L L I 
REAL ARRAY H C O l 1 0 0 ] * P C 0 S l 0 1 * X [ 0 l 1 0 2 2 J * N C 0 S l O O ] * 
LABEL L l p L 2 p L 3 p L 4 p L 5 p L 6 , L 7 p L 8 p L 9 p L 1 0 * L l t p L 1 3 p Y p Y n 
F I L E IN SKIN C 2 P 1 0 ) J 
F I L E OUT SKOUT 6 ( 2 P 1 5 ) I 
FORMAT F 1 C / / P X 1 0 P W N » " P I 4 P W L 0 T * " * F 4 Q 2 P " X L = " P I 4 P " S $ * " P 
! 4 p « X S = " P I 4 P W A C C E P T » * P I 2 P " K W * » , F 7 o 5 ) p 
F 2 C / / * X 1 0 P " V A L U E OF N EXCEEDS 1 0 0 0 0 « ) p 
F 3 C / / P X 1 0 P H N 0 D E C l S l O N " p » N » " p I 4 P " L 0 T * " P F 4 O 2 P " X L S , , > I 4 P 
" S S S " P I 4 ) P 
F 4 ( / / P X 1 0 P W K W P 8 " , F 8 , 4 ) P 
F 5 C X 1 0 p " A = " P F 7 0 5 P " K P » " p F 7 e 5 p " K P G = " P F 7 , 5 ) > 
F 6 ( X l 0 p " R * " P F 7 < , 5 P " S = % F 7 , 5 P " F * " p F 7 * 5 ) J 
L I S T L S T 1 ( N C B C 1 # L 0 T P X L P S S P X S P A C C E P T P K W ) P 
L S T 2 C N C B C 3 p L O T p X L p S S ) i 
REAL PROCEDURE M I N < S 1 P $ 2 ) J 
REAL S 1 P S 2 J 
BEGIN 
I F S 1 > S 2 THEN MIN+S2 ELSE M I N * S i I 
END OF PROCEDURE MIN I 
REAL PROCEDURE RR I 
BEGIN 
DOUBLE C C C » 0 P D D P 0 P X P « . P T H P T L 5 I 
DOUBLE C T H P T L P E N T I E R C T H > P O P * P * P D D P T L ) * 
RR*DD I 
END * 
WRITE SKOUTINO3 i 
READ ( S K I N P / P A B P R P S P F P M ) I 
FOR 1*1 STEP 1 UNTIL M DO 
READ ( S K I N P / P W H I ) I 
FOR 1*1 STEP 1 UNTIL M DO 
READ C S K I N p / p P t n ) J 
WRITE C S K 0 U T P F 6 P R P S P F ) I 
C C + 5 4 9 7 5 5 8 1 3 8 8 5 ) 
DD + C C / 8 M 3 ) 
FOR B O i STEP 1 UNTIL AB 0 0 
READ C S K I N , / » N [ B C ] ) J 
C L 0 5 E ( S K I N # R E L E A S E ) J 
FOR B O I STEP 1 UNTIL AB DO 
BEGIN 
L5 fACCEPT+0 I 
E * 0 I 
H«-0 * 
J * 0 1 
J P * 0 * 
V + 0 } 
KWP+0 ; 
KPA + 0 ) 
KPB + O ) 
K P O O ) 
KPD+0 J 
KPE+0 \ 
KPF + 0 I 
KPG + 0 t 
FOR I M STEP t UNTIL M DO 
E * E + w r n x p t n ; 
EP«-N[8C]XE) 
G^RxNC B C ] x ( l - E ) I 
A « - M I N ( E P P G ) i 
FOR U I STFP 1 UNTIL M DO 
H4-H + WC I ] x p [ H * 2 J 
H P « - C E - H ) x R x ( N t B C ] M ) J 
FOR I f i STEP 1 UNTIL M DO 
J « - v H - W t n x ( l - P [ l l ) J 
FOR I M STEP 1 UNTIL M DO 
j p * j p + ( w c n x a - p r n ) x p c n ) / j ^ 
K < - J P x ( N t B C ] - i ) x C l - E 5 + F + S \ 
KP+HP+KJ 
FOR 1*1 STFP 1 UNTIL M DO 
KPA*KPA + W C I ] x ( c l - P C n ) * 2 } \ 
FOR 1*1 STEP 1 UNTIL M OO 
K P B * K P B + ( W C n x ( ( l * P t I 3 * 2 ) x P t I D / K P A I 
K P B 4 - ( ( N [ B C ] - 2 ) x K P B x ( l - E ) x ( i - ( N C B C ] / ( N C B C 3 - l ) ) x E ) ) J 
FOR 1*1 STEP 1 UNTIL M DO 
KPC*KPC + W C I ] x P [ n x ( l - P C I 3 ) J 
FOR 1*1 STEP 1 UNTIL M DO 
K P D * K P D * ( W t n x p C n x P C I 3 x ( l - P t I ] ) ) / K P C I 
K P D * R x ( ( N C B C ] - l ) " C N C B C 3 - 2 ) x K P D ) x 2 x ( l * E ) x ( N C B C l / ( N C B C 3 « l ) ) x E ) 
FOR 1*1 STEP 1 UNTIL M DO 
K P E * K P E * W t I 3 x P [ n x P C I 3 * 
FOR 1*1 STEP 1 UNTIL M DO 
K P F * K P F * ( W t I 3 x ( P t I 3 * 3 ) ) / K P E ) 
K P F * R x ( N C B C 3 - 2 ) x C l » K P F ) x ( N C B C 3 / ( N C B C 3 - l ) ) x E x ( E - l / N [ B C 3 ) J 
KPG*F*2xS*KPB+KPD+KPF ) 
LI «ACCEPT*0 J 
OP*0 J 
S S * 0 \ 
XS*0 J 
XL*0 \ 
0 * 0 ) 
V*V*1 ) 
FOR L L * 1 STEP 1 UNTIL 30 DO 
RN*RR I 
I F R N < 0 „ 2 THEN GO TO L2 J 
L6 1 0 * 0 * 1 J 
RN*RR J 
I F R N S P C U THEN X C 0 3 * 1 ELSE X f 0 3 * 0 J 
I F 0 < N [ B C ] THEN GO TO L6 I 
FOR Z * l STEP 1 UNTIL NCBC3 DO 
XL*XL+XCZ3 * 
L 0 T * P C 1 3 J 
GO TO L3 I 
L2 8 0 * 0 * 1 J 
RN*RR ; 
I F RN<PC23 THEN X C 0 3 * 1 ELSE XC03*0 I 
I F 0 < N [ B C 3 THEN GO TO L2 t 
FOR Z * l STEP 1 UNTIL N[BC3 DO 
XL*XL+XCZ3 I 
LOT*PC23 I 
L3 8 I F A<KP AND A<XPG THEN GO TO LIO ELSE 
GO TO L l l J 
L l l 8RN*RR I 
I F N C B C K 1 0 THEN R N P * E N T I E R ( R N x i O ) ELSE 
I F N t B C 3 > 1 0 AND NCBC3<100 THEN RNP*ENTIERCRNxlOO) ELSE 
I F NCBC3>100 AND N C B C 3 < 1 0 0 0 THEN RNP*ENTIER(RNxlOOO) ELSE 
I F N C B C 3 > 1 0 0 0 AND NCBCKIOOOO THEN RNP*ENT IER<RNxlOOOO) 
ELSE GO TO L 1 3 I I F RNP«0 THEN GO TO L3 ELSE 
I F RNP>NIBC3 THEN GO TO L3 £LSE ZO*RNP I 
I F ZO*OP THEN GO TO L3 ELSE OP*ZO ) 
D*XCZQ3 I 
L * 0 I 
L P * 0 J 
T*0 ) 
T P * 0 ; 
U*0 % 





T P E * 0 I 
T P F * 0 I 
TPG*0 I 
S S * S S * 1 J 
XS*XS+D I 
FOR 1*1 STEP 1 UNTIL M DO 
L«-L + { W m x c P U 3 * X S > x n « P C n > * < S S - X S > ) J 
FOR 1*1 STEP 1 UNTIL M DO 
L P * L P + ( H C I ] ) c ( P t n * C X S « H ) ) x ( ( l - P C n ) * ( S S - X S ) ) ) / L * 
Q * L P x ( N C B C 3 - S S ) J 
Q P * R x C N C B C 3 - S S ) x ( l « L P ) * 
B*MINCQpQp) J 
FOR 1*1 STEP 1 UNTIL M DO 
T*T + W C I 3 x c p c n * X S ) x ( ( l - P C n > * ( S S * l « » X S ) ) l 
FOR I f l STEP 1 UNTIL M DO 
TP«-TP + ( W U 3 x C P t n * C X S * l > > x ( ( i . p c n ) * ( S S + 1 - X S ) ) ) / T ; 
FOR I M STEP 1 UNTIL M DO 
u * u * w t n x c p t i 3 * < x s * i ) ) x c c 1 - P U ) * c s s * x s ) > ; 
FOR 14-1 STEP 1 UNTIL M DO 
UP*UP + ( W t n x C P U 3*<XS + 2 ) ) x ( ( i - . p t I J ) * ( S S - X S ) ) ) / U ) 
C*-S + < N t B C 3 " S S - l ) x ( ( T P x ( i - L P ) ) + ( R x ( 1 * U P ) X L P ) ) 1 
FOR 1*1 STEP 1 UNTIL M- DO 
T P A * T P A * ( W t I 3 x C P t I 3 * ( X S ) ) ) x ( ( i - P C I 3 ) * C S S + 2 - X S ) ) l 
FOR 1*1 STEP 1 UNTIL M DO 
T P B * T P B * ( W C I 3 X ( P C I 3 * ( X S * l ) ) x ( ( l - P t 1 3 > * < S S + 2 - X S ) ) > / T P A J 
FOR 1*1 STEP 1 UNTIL M DO 
TPC*TPC + ( W [ I 3 x ( P C I 3 * ( S X * l ) ) x ( ( 1 - P t 1 3 > * ( S S + l - X S ) ) > J 
FOR 1*1 STEP 1 UNTIL M- DO 
T P O * T P D + ( M [ n x ( P C I 3 * ( X S + 2 ) ) x ( ( l - P [ I 3 ) * ( S S * l - X S ) ) ) / T P C I 
FOR 1*1 STEP 1 UNTIL M DO 
TPE*TPE + ( W C I 3 x ( P C I 3 * ( X S * 2 ) ) x ( ( 1 - P t I 3 > * ( S S ' X S ) ) ) > 
FOR 1*1 STEP 1 UNTIL M DO 
T P F * T P F + ( W [ I 3 x ( P t I 3 * ( X S * 3 ) ) x ( ( l - P t I 3 ) * ( S S - X S ) ) ) / T P E ; 
T P G * 2 x S * ( ( N t B C 3 - S S - 2 ) x T P B ) x ( l * ( ( N [ B C 3 - S S * 2 ) / ( N C B C 3 - S S ) ) 
x T P B ) x ( l - C ( N C B C 3 - S S » 2 ) / ( N C B C 3 - S S * l ) ) x T P B ) ) 
T P H * R x ( ( N C B C 3 - S S - l ) « ( ( N C B C 3 - S S - 2 ) x T P D ) ) x 2 x ( i * ( ( N [ B C 3 - S S * 2 ) / 
C N t B C 3 - S S ) ) x T P D ) x ( ( N i : B C 3 - S S - 2 ) / ( N C B C 3 * S S - l ) ) x T P D I 
T P I * R x ( N C B C 3 - S S - 2 ) x ( l » T P F ) x ( ( N C B C 3 - S S - 2 ) / ( ( N t B C 3 - S S ) x 
( N C B C 3 - S S - 1 ) ) ) X T P F X ( ( N C B C 3 - S S - 2 ) x T P F - l ) l 
T P J M P G + T P H + T P U 
I F BSC AND B<TPJ THEN GO TO L9 ELSE 
GO TO LB J 
L8 « I F S S < ( N C B C 3 - 2 ) THEN GO TO L I U 
GO TO Yl \ 
L9 « I F BsQP THEN GO TO Y \ 
ACCEPT*ACCEPT*1 J 
GO TO Y I 
LIO i l F A»G THEN GO TO Y I 
ACCEPT*ACCEPT+1 * 
Y 8 K W * C S x s S * A C C E P T x C X L - X S ) * ( l - A C C E P T ) x R x ( C N [ B C ] - S S ) - C X L - X S > > > / 
NCBC3 I 
KWP«-KWP*KW } 
WRITE ( S K O U T * F l P L S T I )$ 
GO TO L4 J 
Yl 8 W R I T E C S K 0 U T P F 3 P L S T 2 ) I 
L4 8 I F SS = 0 THEN GO TO 17 ELSE I F V<iOO THEN GO TO LI J 
WRITE C S K O U T P F 4 P K W P 5 2 
GO TO L7 J 
L 1 3 « W R I T E C S K 0 U T P F 2 ) I 




APPENDIX I I 
GLOSSARY OF SYMBOLS 
N = L o t s i z e 
n = Sample s i z e 
x = Cumula t ive number of d e f e c t i v e i t e m s i n a c c u m u l a t e d sample 
y = The number of d e f e c t i v e s i n t h e u n i n s p e c t e d p o r t i o n of t h e l o t 
C & = Loss accompanying a c c e p t a n c e of a d e f e c t i v e i t e m 
C^ = Loss r e s u l t i n g from r e j e c t i o n of a good i t e m 
C g = V a r i a b l e s a m p l i n g c o s t p e r i t e m i n s p e c t e d 
Cp = F i x e d s a m p l i n g c o s t 
Kp = R a t i o of t h e f i x e d s a m p l i n g c o s t t o t h e d e c i s i o n l o s s accom­
p a n y i n g a c c e p t a n c e o f a d e f e c t i v e i t em 
K g = R a t i o of t h e v a r i a b l e s a m p l i n g c o s t p e r i t e m i n s p e c t e d t o t h e 
d e c i s i o n l o s s accompanying a c c e p t a n c e of a d e f e c t i v e i t e m 
K = R a t i o of t h e d e c i s i o n l o s s r e s u l t i n g from r e j e c t i o n of a good r 
i t e m t o t h e d e c i s i o n l o s s accompanying a c c e p t a n c e of a d e f e c ­
t i v e i t e m 
E ( y | x ) = The e x p e c t e d number of d e f e c t i v e s i n t h e u n i n s p e c t e d p o r t i o n 
o f t h e l o t g i v e n x d e f e c t i v e s i n a sample o f s i z e n drawn from 
t h e l o t 
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